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SUMMARY OF FINDING^ AND RECOMMENDATIONS 

The purpose of the Water Plant Optimization Study is to prepare a document that 
describes the present condition of a water piant with respect to operation as well as 
Information regarding the quantity and quality of raw and finished water. The report 
attempts to mal<e recommendations that will allow the plant to operate in an optimum 
condition so that the ioest possible finished water quality Is achieved with emphasis on 
particulate removal and disinfection. Th© approach is to optimize the existing facilities and 
make recommendations for short term and long term Improvements. It Is anticipated that 
the optimization study documents will be updated gnnuaiiy. 

The Union Water Treatment Plant Is very well run and the finished water quality !s very 
good. Although it might be difficult to improve on finished water quality with the existing 
equipment, the following recommendations are suggested as a means of refining record 
keeping, improving accuracy and making operation of the plant easier. 

PHYSICAL IMPROVEMENTS 

• Provide necessary chlorine gas piping modifications and additional equipment to 
allow separate measurement of pre- and post-dosages. 

« • Provide sample piping and equipment to allow sampling of clearweil Influent for 
chlorine residual analysis. 

* Implement a flowmeter calibration program. 

Modify clarifler sludge sampling system to simplify the collection of sludge samples. 

• Consider a streaming current monitoring system to optimize coagulant dosages, 

* Upgrade flow measuring and recording system to replace existing obsolete 
equipment 






^ Consider a Distributed Programmable Logic Control System to provide automatic 

process control alarms, operator Interface, automatic data collection, storage, 
display, trending and report generation. ' 

* Consider covering tlie clarifiers. 

^ IVIodify filter inlet/ outlet piping to eliminate flow restrictions. 

* Provide continuous chlorine residual and turbidity analysis systems for the plant 
effluent. 

* Rectify problem of deficient post-chlorlnatlon contact time. 

STUDIES 

« Expand the aluminium testing program to determine if pH correction of the raw 

water Is warranted to improve treatment and/ or reduce aluminium residual In the 
plant effluent. 

* Modify filter operating procedures to optimize particulate removal. 

"^ Carry out sieve analyses regularly to determine the extent of media degradation. 
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WATER PLANT OPTIMIZATION STUDY 

UNION WATER SYSTEM WATER TREATMENT PLANT 

ONTARIO MINISTRY OF THE ENVIRONMENT 

PROJECT NO. 7-2025 

INTRODUCTION AND TERMS OF REFERENCE 



The purpose of the Water Plant Optimization Study CWPOS) is to document ond review the 
present conditions and determine an optimum treatment strategy for contaminant removal 
at the plant, with emphasis on particulate removal and the disinfection processes, 

in striving for excellence in water treatment, it is Important to examine all possible 
approaches, but first, optimum use should be made of the prpcesses. already In piace, 

This optimization study is a beginning and not an end to itself; it is the start of an ongoing 
documentation of the operation of the plant. It is recommended that this document be 
updated on an annual basis, 

The Ontario IVlinlstry of the Environment has instituted a Drinking Water Surveillance Program 
(D.W.S.P.) consisting of a continuously updated base of information on Ontario water 
treatment plants and water quality, in connection with the D.W.S.P., a specific plant 
Investigation and process evaluation study is required for each plant entering the program. 
The study has been prepared in accordance with a detailed protocol prepared by the 
IVIinistry of the Environment. 

The Union Water System Water Treatment Plant provides the water supply for the Towns of 
Essex, KIngsviiie and Leamington, the Townships of Gosfield l^orth, Gosfield South, Mersea 
and parts of the Townships of iVlaldstone and Rochester. In addition, the H. J. Heinz Co.- 
of Canada in Leamington Is a system participant and utilizes opproximately 30% of the 
water plant's yearly productioh. 

m ^ -m 



Serviced populations in the municipalities are as follows; 



Essex 


6,500 


Klngsville 


5,500 


Leamington 


13,000 


Gosfleld North 


2,100 


Gosfieid South 


7,300 


IVIersea 


3,700 


Maidstone 


1,700 


Rochester 


840 



The optimization study Is based on plant operating data from August 1983 to July T986. 
it should be noted that all information in the report with respect to equipment, and 
operating procedures relates to the above period. 
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SECTION A 
RAW WATER 
A.I Source 

The source of the water for the Union Water System Water Treatment Plant is Lal<e Erie. 
The sit© is iocoted approximcteiy midway between the Towns of Kingsvllle and Leamington. 
The intake structure Is approximately 467 m (1,500 ft) offshore, and water is drawn from a 
depth of 3.4 m (1 1 ft) beiow mean water ievei, approximately 1.5 m (5 ft) above the lake 
bed. 

The nearest upstream sanitary sewage treatment works is approximately 8 km (5 mi) west 
of the Intake where seasonal discharge (spring and fail) from the Town of Kingsvllle 
oxidation ponds enters the lake. 

The location of the plant is shown on Figure No. 1. 

A.2 Qualify 

Throughout the study period, monthly raw water physical and chemical porameters varied 
as follows: 



Parameter MIn. Max. Avg. 



Turbidity (FU) 


1.2 


-m 


SM 


Colour (Hazen U) 


1 


% 


m 


pH 


7,75 


8.4 


8.15 


Alkalinity 


80.0 


91.5 


88.8 


Hardness 


^ 


Hi 


w 



lyiichigan 



V 




jT:yj 



LOCATION MAP 
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SECTION B 
FLOW MEASUREMENT 

1.1 Raw Water Flow Measurement 

Raw water flow is measured ot the water treatment plant building by two venturi tubes 
instalied In the two 450 mm CI 8 In) diameter raw water pipes upstream of the mlcrostralner 
Inlets. The high and low pressure taps from each tub© or© connected to a pneumatic 
differential pressure transmitter which has its output signal connected to a square root 
extractor. The pneumatic outputs of the two square root extractors are input to a 
common pneumatic totalizer which has its output signal connected to a pressure/current 
converter. The output of the converter is fed to an electronic counter which Indicates the 
total raw water flow- 
In addition to the above, the instrumentation system has strip chart recorders recording 
flow through the individual pipelines and total flow. Plant staff Indicate the system is only 
adjusted when an obvious discrepancy Is noted between the recorded flow and the 
capacity of the raw water pumps. The flow measuring and recording system Is not 
calibrated on a regular basis. 

Because of the number of Instruments in the flow measuring system and the lack of regular 
calibration, the raw water flow records could be subject to considerable error. This could 
explain why the raw water flows are less than the treated water flows the majority of the 
time, (see Table l.l in Appendix C) 

B.2 Trecrted Water Flow Measurement 

Treated water flow is measured by a Sparling 200 mm x 760 mm C8 in x 30 in) compound 
meter in the plant effluent pipeline. Flow records are taken from a remote counter on the 
plant's master control panel. The remote reading is checked frequently against the 
reading on th© register on the meter and the two readings have been found to agree. 
The treated water flow measuring system is not calibrated on a regular basis. 
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m Filter Bockwosh Woter Flow Meosuremenf 

Main backwash water flow is measured by a 300 mm (12 in) diameter venturt tube instaiied 
In the discharge piping of the bacl<wash water pump. A pneumatic system similar to that 
for row water flow Indicates and totalizes main washwater flow on the filter control 
console, in addition, a manual loading station on the filter control console allows the 
operator to manually adjust the backwash water flow rate. 

The flow to the filter surface agitators is measured by a 150 mm (6 in) diameter venturi 
tube having a pneumatic instrumentation system similar to the raw water system. 

i^ Filtered Water Flow Measurement 

Flow through each filter Is measured by a 300 mm (12 In) diameter venturi tube using a 
pneumatic system similar to the raw water flow measuring system. 

B.5 Validity of Flow Measurement 

i| Venturi/Pneumottc Systems 

» 
The venturi/pneumatic flow measuring systems have been in operation for 
approximately 30 years and It Is difficult in some cases to obtain 
replacement parts for some of the instruments. Plant staff has not indicated 
any other major problems with the flow measuring systems but because the 
parts and Instrumentation systems are worn and because of the number of 
« Instruments involved in each measuring system, as indicated in Section 8.T« 

Raw Water Flow IVIeasurement, the accuracy of the measuring systems could 
probably be improved by replacing the outdated equipment with new 
modern equipment, 



SECTION C 
PROCESS COMPONENTS 
0.1 General 

The plant components include the intake, coarse and fine raw water screens, low lift 
pumps, microstralners, solids contact upflow clarifiers, fiiters, underground storage, high lift 
pumps and chemical fgcllitles for coagulation, disinfection and taste and odour control 
(Figure 2). 

Treatment flow rates are selected manually and the high lift pumps are operated to 
maintain the water level In the elevated storage tank. 

Refer to Appendix "A" for: 
Figure 3 - Site Plan 
Figure 4 - Block Schematic 
Figure 5 - Process Flow Diagram (3 sheets) 

1^ Design Data 

ia| Plant Capacity 

The plant, as originally constructed In 1960, had a design capacity of 
36.43 ML/d C8 mgd). in subsequent years, an additional clarifier and 
microstralner w6re added (1970) and additional pumping capacity instailed. 
In 1973 the top 280 mm (11 in) of filter sand (T/2 the depth) was removed 
and replaced with anthracite to allow operation at a higher rate, it was 
hoped the capacity could be doubled to 72.6 IVIL/d (16 mgd). However, the 
filter inlet works were designed for the original plant capacity of 36.43 IvlL/d 
(8 mgd) and at flows greater than 68.2 ML/d (15 mgd), hydraulic 
phenomena occur at the filter inlet channels which restrict the flow causing 
discharge through the overflows. This problem has been studied and a 
solution proposed that would allow operation of the filters at 72.6 ML/d 
(16 mgd). However, because the corrective work requires shutting down ail 
the filters, it will not be undertaken until proposed additional fiiters have 
been constructed. At the present time then, the plant should be rated at 
68.2 ML/d (15 mgd).. 
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C.3 Process Component Inventory 
g) Intake System 

Crib 



I 
I 



One 4.9 m X 4,9 m (16 ft x 16 ft) rock-filled timber crib with a 3.0 m 
(10 ft) diameter by 1 ,37 m (4.5 ft) diameter steel belimouth 90 degree 
eibcv^t 

Iniet port elevation 170.7 m (560.1 ft), approximately 1,5 m (5 ft) 
above tine ial<e bed.. 



Intake Pipe 



4S7 m (1,500 ft) long 1350 rnm (54 In) diameter corrugated steel 
Intake pipe installed approximately 1 ,5 m C5 ft) below the lake bed. 

Capacity 218 ML/d at mean lake surface elevation of 174.1 m 
(571.2 ft)i 



b) Screening 



The entry chamber of the Low Lift Pumping Station has a "U"-shaped 
fixed coarse bar screen having an effective length of approximately 
4,4 m (14,5 ft). The screen is approximately 5 m (16.4 ft) high and i| 
constructed of 40 mm x 9.5 mm (1 .5 in x 0,375 in) thick flat bars at 
75 mm (3 in) centers. 

The Low Lift Pumping Station has two travelling water screens 
1,8 m (5.9 ft) wide by 5 m (16.4 ft) high. The screens have 9,5 mm 
(0.375 in) mesh. 



Low Lift Pumping 



Pump Suction Well Is 14.4 m x 5.9 m x 4.67 m (47.25 ft x 19,33 ft x 
15.33 ft) deep. Volume is approximately 300m^ (66,000 gal) at nomnal 
water levels. 

Five Vertical turbine pumps with the following nominal design 
operating points: 

No. 1 - 27.5 ML/d (4,200 gpm) @ 33.5 m (110 ft) 

- 149 kW (200 HP) elec. 

No. 2 - 19.6 ML/d (3,000 gpm) @ 32 m (105 ft) 

- 93 kW (125 HP) elec. diesel 

No. 3 - 19.6 ML/d (3.000 gpm) @ 32 m (105 ft) 

- 93 kW (125 HP) elec. 

No. 4 - 9.8 ML/d (1,500 gpm) © 30.5 m (100 ft) 

- 45 kW (60 HP) elec. 

No. 5 - 27.5 ML/d (4,200 gpm) @ 33.5 m (1 TO ft) 

- 187 kW (250 HP) elec. 

Total Capacity 113 ML/d' (24.9 mgd) 

Firm Capacity 86.4 ML/d* (19 mgd) 

Standby Capacity 19.6 ML/d (4.3 mgd) 

Two Low Lift Pump discharge mains 

600 mm (24 in) diameter 890 m (2,920 ft)' long 
900 mm (36 in) diameter 1,100 m (3,609 ft) long 

Refer to pump curve in Figure 6. The firm capacity Is derived ftom 

the curves. 



I 
I 
I 
I 
I 
I 



Micrdsfrainers 



Two Glenfield-Kennedy 3 m (10 ft) diameter x 3 m (10 ft) long 
microstroiners with MK-1 stainless steel 35 micron fabric, capacity 
36.3 ML/d (8 mgd) each. 
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RAW WATER FLOW - MGD 



(7) — 1500 IGPmQiOO' (60H.P. i 
(T) a (?) — 3000 IGPM'a)|05' 025 H.R) 
(T) 6 (?) — 4200 IGPmQiJO' { 200 a 250 H. Pi ) 



PRESENT LOW LIFT SYSTEM 



UNION WATER PLANT 



I Figure 6 



^ Clarification 

m Two outdoor clarifiGrs are in place. , 

One Graver 28.65 m (94 ft) diameter x 5.64 m (18.5 ft) I3WD solids 
contact ciarlfler with surface coiiectlon iounders, capacity 
36.3 ML/d (8 mgd). 

One Eimco 28.65 m (94 ft) diameter x 5.64 m (18.5 ft) SWD solids 
contact ciarifler with submerged collection pipes, capacity 
36.3 !VlL/d (8 mgd). 

« Overflow rates: 

- 2.35 m/h (0.8 gpm/sq ft) based on total tank area 

- 2.72 m/h (0.93 gpm/sq ft) based on surface area of settling zone 
(Clarifier No. 1) 

- 2.63 m/h (0.9 gpm/sq ft) based on surface area of settling zone 
(Clarifier No. 2) 

Volume of each clarifier 3,950 m^ (870,000 gaD, retention time 
157 minutes at 36.3 ML/d (8 mgd). 

*■ Sludge disposal is through plant storm sewer system to Lake Erie. 

t Filfraflon 

* Four double filters each 5.5 m (18 ft) x 1 1,0 m (36 ft), one-hoif of each 

fiiter backwashed separately. 
Palmer surface agitators in all filters (8 per filter). 
«■ Filter media; 

Miller block underdrdinsi 

380 mm (15 In) depth of graded gravel 

280 mm (11 in) depth of silica sand, E.S.= 0.55, U.C,= 1,59 

280 mm (11 in) depth of anthracite, E.S.= 0.90, U.C.= 1.65 
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Depth of water above filter media - 2 m (6.5 ft) 

* Influent turbidity range (FTU): 0.15 - 6.76 (extremes) 
« Effluent turbidity range (FU): 0.05 - 0.82 (extremes) 

Length of run; 60 hr. (average) 

* Headless: 

clean bed; 0.30 - 0.64 m (1 - 2 ft) depending on fiow 

dirty bed: 2.13 m (7 ft) maximum 
*« Filtering flow rate: 3.2 - 12.8 m/h (1.1 - 4.4 gpm/sq ft) 

« Backwash fiow rate; 32 m/h (11 gpm/sq ft) 

Water filtered/cycle; 430 mVm^ (8,800 gal) average 
-f Backwash water use: 3.9 m^/m^/wash (80 gol/wash) 

^ Retention time: 13.5 min. at 12 m/h (4 gpm/sq ft) 

* Capacity: 68.2 ML/d (15 mgd) at 12 m/h (4 gpm/sq ft) 

g) Underground Storage 

One 9,090 m* (2 mil gal) underground concrete reservoir, 
« One 13,636 m^ (3 mil gal) underground concrete reservoir. 

h) High Lift Pumping 

- Pump suction well (ciearwell) 

21.5 m (70.5 ft) x 4.5 m (14.75 ft) x 5 m (16.5 ft) deep concrete well 

* Volume 480 m' (105,000 gai) 

Retention time 9.5 minutes @ 72,6 ML/d (16 mgd) 

* High lift pumps (horizontal split case) with the following nominal 
design operating points; 

No. 6 - 17.7 ML/d (3.9 mgd) @ 61 m (200 ft) 

- 149 kW (200 HP) elec, 

No. 7 - 17.7 ML/d (3.9 mgd) @ 61 m (200 ft) 

- 149 kW (200 HP) elec. 

No. 8 - 23.6 ML/d (5.2 mgd) @ 61 m (200 ft) 

- 224 kW (300 HP) eiec./dleset * 
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No. 9 - 47.1 ML/d (10.4 mgd) @ 61 m (200 ft) 

- 373 kW (500 HP) elec, 

No. 10 - 5.2 ML/d (1.1 mgd) @ 61 m (200 ft) 

- 56 kW (75 HP) elec. 

No. 12 - 12.3 ML/d (2.7 mgd) @ 64 m (210 ft) 

- 112 kW (150 HP) elec. 

No. 14 - 13,1 ML/d (2,9 mgd) diesel engine-driven 
** Total capacity in excess of 109 ML/d (24 mgd)* 

Firm capacity 96 ML/d (21 mgd)* 

Standby capacity 36.7 ML/d (8.1 mgd) 
* Refer to pump curve in Figure 7. Tiie firm capacity is derived from 

tine curves however tiie curve for pump no. 14 is not shnown and it is 

estimated it would contribute 10 ML/d (2.2 mgd). 

Backwash Waste Water Treatment 

Filter backwash wastewater and ciarifier sludge is discharged by gravity 
without treatment to Lake Erie. 



C.4 Chemical Systems 



Disinfection 



Chlorine is stored as a iiauid in ten 0.9 tonne (1 ton) containers under 
80 psig and is withdrawn as a gas. One empty container is 
maintained for emergency storage purposes. 

Application points 

pre: ciarifier effluent (ciarifier influent prior to 1985 05 07) 
po|t; clearwell inlet 

Two scales are used. Chlorine for pre- and post-chlorination is 
withdrawn from the containers on one scale while the containers on 
the other scale are on standby. 
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M Chlorlnators 

pi|; Watlaoe & TIernan Model A71 1 gas ehlorinator, 

907 kg/d (2,000 Ib/d) maximum capacity, 
0-13 l<g/d (0-250 Ib/d) rotameter. 

post; Wailace & Tieman iVIodel A7n gas ehlorinator, 

907 kg/d (2,000 Ib/d) maximum capacity, 
0-68 kg/d (0-150 Ib/d) rotameter. 

staridby: Wallace & Tieman iVIodel A7n gas ehlorinator, 
907 kg/d (2,000 Ib/d) maximum capacity, 
0-113 kg/d (0-250 Ib/d) rotameter, 

- The chlorine solution derived from the pre-chiorinator is proportioned 

through two rotameters and fed to each of the two ciarifiers. 

Coagulant 

* Liquid alum stored In two 22.7 nn**^ (5,000 gal) P.V.C. lined concrete 
tanks. 

I' 

Two Wallace & TIernan Modei 44-225 dual-head diaphragm metering 
pumps with calibration chambers, maximum capacity 13 L/min 
(172 gal/hr). Maximum dosage Is 167 mg/L at 72.6 ML/d (16 mgd). 
One backup pump is available. 

* Application point; ciarifier influent. 
Coagulant Aid and Filter Aid 

tt Coagulant Aid 

w. Alchem 8T71-SC non-lonic polymer stored In drums. 

Two 2.27 m^ (500 gal) mixthg/day tanks. 
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* One Wallace & Tiernan Model 44-125 dual-heod diaphragm chemical 

metering pump with calibration chambers, maximum capacity 
13 L/min. Maximum dosage Is 0.25 mg/L at 72.6 ML/d (16 mgdi. 
Application point: cJarlfier Intiuent 

(11) Filter Aid 

m Alchem 8103 Is applied to water leaving the clarlfters when tyrbidjty 

going onto the filters is high,, 

» The equipment is similar to that used for coagulant aid and 

incorporates a Wallace & TIemqn Model 44-216 diaphragm chemical 
metiring pump, 

d) Taste and Odour Control 

« Powdered activated carbon (HydrodQrco B) stored In 22 l<g (50 lb) 



« One bucket elevator, two 0.25 m^ (9 cu ft) storage hoppers. 

* Two Wallace & Tiernan volumetric screw feeders with a maximum 
capacity of 0.95 mVd (33 cu ft/d) each and mixing tanks. 

* Two centrifugal feed pumps. 

4*' 

« Maximum dosage rate 15 mg/L at 72.6 ML/d (16 mgd). 

C.5 Sampling 

The following Is a description of the tests carried out by plant staff. Unless otherwise 
indicated, test samples are taken from display jars located adjacent to the laboratory. 
Table 9 gives information regarding the sample pumping systems. The sample flow rate 
was determined from a time-displacement test carried out at the display jars. Table 10 
gives a summary of the tests performed at the plant. 



TABLE 9 
SAMPLING SYSTEMS 



SOURCE 



LENGTH/DIA FLOW VELOCITY SAMPLE TRAVEL TIME 

m/mm L/min. m/s min. 



Row Water 58/20 

(one sample pipe) 11/12 



].9 
1.9 



o.io 

0.28 



0,7 10.4 min total 



Clarifier Effluent #1 28/12 



1.9 



0.28 



1.67 



Clarifier Effluent #2 16/20 
(one sample pipe) 11/12 



Filter Effluent 



Plant Effluent 



43/12 



23/12 



1.9 


0.10 


m 




1.9 


0.28 


0.7 


3.4 min totd! 


1.9 


0.28 


li 


■'■ 


1.9 


0.28 


m 
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TABLE 10 
PLANT TESTING SUMMARY 



■jist 


CHEMlbU. 

appucahon 

POINT 


SAMPUNe 
POtHT 


CONTACT 
TIME 


TESTINe 

FREQUENCY 


REPOR^NO 
FSEQUENCy 


TESDNC 
INSTBUMENT 


F>ro-ehlotln» 

Reatehid 


Clariflaf 
Effluent 


Combined FBter 
Effluent 


18 min. at 
724 ML/d 


2 hours 


2 houn 


Hach dr/2 
Spectrophotometer 
DPD Method 


Poft-chtarln* 


Qeoiwell' 
imet 


PloTt Otectiorge 
Header 


9.6 mln. ol 
7i6 ML/d 


■S,:hOO». 


2 hours 


Hach <*/2 
Spectrop^otometer 
DPD Method 


RawWot«r 

Turbfcllv 


m 


Mlcro-Strolner 
Inlet Piping 


N/A 


Continuous 


Hpurty 


Row thfouQti cell 
In Hoeh Model 
IBVUU Ratio 
TLBbldlmeter 


aa»lfl« Effluwil 
Turbldty 


m 


niter Net 
Piping 


N/A 


2 houn 


2 hours 


Hach Model 18?cn 
Ratio Turbldmeter 


nitof Eftluont 

Turbidty 

OntJvldudj 


■IPS 


HIter Effluent 
Piplrq at Eadi 
FUt« 


N/A 


Continuous 


Hourly 


Hoch Model 1720B 
Turbidimeter located 
at sampling locaflon 
Remote Indication at 
laboratory 


Rltar Effluent 

Turbklty 

(ComblnacO 




Filter Effluent 
Header Pipe 


N/A 


Contlnuoui 


Houflif 


Hach Model 1^20B 
Turbidimeter located 
qt lompllng location 
Remote Indication at 
laboratory 


Wmf EflliMnr 
Turtjfdtv 


m 


High Uft Pump 
raschorge Header 


N/A 


Contlnijous 


H0uriy 


Hoch Model 1720a 
Turbidimeter and 
Indication of 
laboratory 


ClCTinor Effluent 
Aluminum 


m. 


Clariftef Effluent 


N/A 


Weekly 


Weekly 


Hach Model dr/2 
Spectrophotometer 


Plant Eflluant 
Aiunlnum 


m 


Hlgti urt Pimp 
01sct>arge Header 


N/A 


Weekly 


WeeKfy 


Hach Model df/2 
Spectropfiotometer 


Row Water pH 


JmSk 


Mlcto-Strdner 
Inlet Piping 


N/A 


Ddiy 


Odiy 


Orion Research Model 
231 pH meter 


Plait Emuant pH 


gm 


Hlgti Uft Pump 
Dlictrarge Header 


N/A 


Ddlv 


Ddly 


Orion Research Modal 
231 pH meter 



With respect to turbidity measurements, tiie Hacin Modei 18900 Ratio Turbidimeter Is 
calibrated once per montli using primary standards. Tfie Hacin IVlode! 1720B Turbidimeters 
are calibrated to ttie Ratio Turbidimeter once per week. 
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C,i Process Aufomoiion 

The plant had Insfrumentation and control systems that allowed completely automatic 
operation of the plant. However, because the plant operates at maximum capacity 
during the summer some of the automatic control systems are a detriment to operation 
of the plant. For example, automatic Initiation of filter backwashing is not appropriate 
during peak periods. 

The plant management prefers to have more operator Involvement In the operation of the 
plant and has a rigorous operating and reporting system. 

The master control panel has indications of the operational status of all equiprnent and 
has level and flow indicators and recorders for the plant processes. Most of the 
equipment can be operated from the master control panel. 

CJ Photographs 

Following are photographs of the plant and its components. 
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UNION WATER SYSTEM 

ONTARIO WATER RESOURCES 
COMMtS%!ON 



CONSULTING 

d. G, RUSSELU 



■STRONG 



SCHWENGER CON^RjCTlON LTD. 

NOVEMBER 1811960 



1. Plant Plaque 




2. Map of Service Area 
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3. Lake Erf© Shorei I ne at Low Lift Puinprng Station Site 
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i» South and West Elevations of Low Lift Pumping Station 
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5, South and East Elevations of Lbw Lift ;PLimp1ng StatToh 




6. Travel 1 fng Water Screihs 
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It ftlosB Up Of Travelling Waiter ScreeVi Basket 




« View of Low Lift Pumps and Motors 
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9. Low Lift Pump Discharge PFping Valves and Headers 




10. Low Lift Pumps and PIpfng 




11. lo^ Lift Pump No. 2^ - Dtesel Engine Drive 




It* tlew of Treatment PI anf Btijjdfng freiit ttl^ Southeast 



^1^ 



^'t^jrww*^ "r'-^; '^y/i'f' 



^#S5% 




13. View of Water Treatment Plant Building and Chlorine 
Building from the Northeast 




14. Raw Water Flow Measuring System - Venturf Tube and 
Differential Pressure Transmitter 
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15. View of MIcrostral tier 




|i. Mi crostraj ner Room 
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17. View of CI arif ter No. 1 




18. CI arff ler No. 1 
Operatf on 



- Surface Launders Covered for Winter 
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1^. view of ClarTfler No. 2 




flarifter No. 2 - Submerged Collector Pi p»a 



>;y^:i* : r ^■.^«;?'i' T-'>a'"'jr* -^ r^",***" 




21. Clarifier No. 2 - Drive Unit 




tl. Liquid A I urn and Polymer Pumps (Note Cal Ibratlon 

Chambers) 
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23. Polymer Mixing and Storage Tanks 




I4» F^olymer Feed Pump and Piping Arrangement 
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25. Activated Carbon Feeders and Feed Pump 







26. Chi or i ne Bull dl ng 
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tt . Chi orlnatloH Piping 




28. Chlorine Cylfnder Storage hrea 
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29. Chlorine Cylinder Manifold and Chlorine Gas Detector 




30. Chi or r n e Cy I T n de r Sea T S 




at 



Khl or r nators 




I'm fiieW Showfng Tetevlslon Cameras (Image of Ghlortnator 
rotameter transmitted to main control panel) 
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J3a Emergency Chlorine Building 




'3-4. Emergency Chi or I na tors 
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35. Diesel Engine Generator Set' 
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Siif H I ter Area 
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37. Top of Fl I ten 




38. Display Case Showing Filter Media and Underdrains 
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39, Filter Effluent Flow Measuring I n strumentatl on 




4J3. Ft I ter Pi pe Gall ery 
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4f . Filter Backwash Control Consol 




42. High Lift i=*ump Room 
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43* High Lift Pump Room 




14. High Lift Pump* 
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4A« Klah Lift Pump Di scharge Header 




46, Filter Effluent Turlbl d' meter 
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47. Turbidtty Display Panel 




48. Laboratory 
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49. Display Jars 
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50. Master Control Panel 
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SECTION D 
PLANT OPERATION 

ft.1 Flow Control 

The plant is operated manually with the ultimate controlling factor being the depth of 
water In the Leamington elevated water tank. High lift pumps are selected and started 
and stopped manually to maintain a depth of water in the tanl< between 6 and 8 metres 
(20 and 26 ft). 

Ift response to the water level in the clear well and underground storage reservoirs, the 
plant operator will determine how many fitters should be In operation and their flow rate 
settings. In addition to clear well and storage reser/oir levels, the selection of filters also 
depends on the raw water flow, clarifier effluent and filtered water Quality. 

Except for the winter months, two clarifiers are In operation with the flow equally divided 
between them. The clarifier effluent from Clarifier No. 1 is collected through orifices in 
launders located at the water surface which creates problems during winter operation. 
Clarifier No. 2 has submerged collectors and because one clarifier is able to treat winter 
flows, only Clarifier No, 2 Is in operation during the winter. 

Both of the plant microstrainers are In operation at all times except for periods of 
maintenance during January and February. 

Low lift pumps are turned off and on manually from the main control panel and pumps 
are selected for operation to meet the requirements of the filter flow rates. F ow splitting 
between the two clarifiers is accomplished by the adjustment of butterfly valves in the raw 
water supply piping, 

p.£ Chemical Dosage Control 

i^ Alum 

Liquid alum Is pumped to the clarifier Influent with chemical metering pumps, Alum 
dosage is determined from past experience and jar tests are carried out when raw 
Ijoter conditions do not allow determining proper dosage based on past 
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experience. Alum feed rates are adjusted manually whenever there Is a change 
in raw water quailty or flow. Each time the aium feed rate is changed, the operator 
verifies proper feed rate by the time-dlspiacement method using the calibration 
chamber on the chemical feed pump, in addition, the feed rate Is verified at the 
end of every shift from the totai measured arnount of olum used during the shift 
and the total voiume of raw water treated. 

t^ PoiyiTier 

Aichem 8171-SC Is used as a coagulant aid and Is stored as a liquid In drums, 
Polymer is mixed in day tanks to a 0,1% concentration and Is fed to the clarifier 
Influent by chemical metering pumps. The required dosage Is based on a very 
intensive Jar testing program. Feed rates and dosages are altered and checked 
in the same manner as for alum, 

e) TQSte qnd Odour Cpntrol 

Powered activated carbon (Hydrodarco B) Is fed to the clarifier influent by a system 
Incorporating a volumetric screw feeder, mixing tanks and slurry pumps. The water 
supply to the mixing tank run and the slurry pumps continuously, The plant 
operator manually activates the system every half hour, and the screw feeder runs 
for a time manually set to correspond to the raw water flow. Carbon Is fed at a 
dosage of 2 mg/L. The volumetric feeder is calibrated every two months and 
periodic determination of dosage Is made from the total carbon used and the total 
raw water flow for the same periodi, 

d) Disinfectant 

The chlorine storage and feed systems are In a separate building. Pre-chlorlnatlon 
chlorine is fed to the clarifier effluent to maintain a total chlorine residual of 0,20 
to 0.25 mg/L In the filter effluent. Post-chlorination chlorine is fed at the Inlet to the 
high lift pump suction well (clearwell) to maintain a total residual of 0.75 to 
0.80 mg/L In the water leaving the plant. Ghiorine feed rates are adjusted 
manually from the main control panel from which location the operator can view 
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the chlorinator feed rates via closed circuit television. Chlorine residual testing is 
performed 4 tlme§ per shift. 

Dally chlorine dosage is reconciled by using the weight of chlorine used each shift 
and the total volume of water pumped during the same period, 

1$S Filter Backwoshing Procedure 

Filter backwoshing Is initiated manually and is manually carried out from the filter operating 
consoles. The decision to backwash Is based on a combination of filter head loss, filter 
effluent turbidity and length of filter run. Under normal circumstances, the following criteria 
hgye been deyelopeci to ascertain when backwashlns should be performed: 

Head loss not to exceed 2.13 m (7 ft) 
Effluent turbidity not to exceed 0.20 NTU 
Length of filter run not to exceed lOQ hours 

During the summer months, the governing factor Is usually head loss. During the fall, filter 
effluent turbidity and/or head loss govern backwoshing and in the winter and spring, 
backwash is usually initiated on the basis of the length of the filter run. During peak flow 
periods In the summer, all the filters are backwashed daily during the low demand hours 
at night. 

During backwoshing, the main backwash water flowrate is Increased slowly and then the 
surface agitators are turned on and operate for 1 to 2 minutes. Main wash is continued 
for an additional 5 to 7 minutes until the backwash water is clean. Although the capability 
exists, filtering to waste after backwoshing is not practised at the plant. Plant 
management indicgtes the initial turbidity after backwoshing is higher but clears quickly, 



D.4 Filter MqintenonQe 

Bach filter is taken out of sen/ice annually and inspected for mudballs and media shifting, 
The surface agitator nozzles are examined and unplugged if required. Before being put 
back into service, the filter is bqckwq.shed slowly to remove entrapped air, All drains, inlets 
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and outlets are closed and 70% calcium hypochlorite (HTH) is added to the water on top 
of the filter to achieve approximateiy a 30 mg/L total chlorine residual. The filter drain Is 
then opened to allow the chlorinated water to permeate the media. After 24 hours the 
filter Is backwashed until the chlorine residual approaches normal levels. The high-residual 
chlorinated water Is dechlorinoted prior to discharge to drain. 

The plant has a "filter peeker" which allows observation of the filter media at depth during 
backwashing. Additional anthracite is added as required to maintain proper depth. 

A maintainence program entails the cleaning of the raw water wet well annually. The 
clariflers are drained and cleaned every two years. The microstrainers are drained and 
cleaned with 12% sodium hypochlorite on a monthly basis. The microstrainers are also 
chemically cleaned with Alchem 1010 annually, 
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SECTION E 
PLANT PERFOI2MANCE 



Particulate Removal 
# General 



The records indicate that particulate removal at the Union Water Treatment Plant 
is excelient, The following table indicates the treated water turbidity was 0.60 FTU 
or lower for over 99% of the time during the three year study period. 



Turbidity Less Than 


Percent of Time 


or Equal to 


(Aug. 1983 to 


(FTU) 


July 1986) 


0.10 


33.1 


0.15 


70.5 


0.20 


83.4 


0.25 


89,3 


0.30 


92.4 


Wl 


95.9 


nm 


98.2 


0.60 


99,1 



The treated water turbidity exceeded the Ontario Drinking Water Objective of 
1 .0 FTU on only two days during the study period. This occurred on January 4th 
and 5th, 1984 and is attributed to Increased flows after the Christmas/New Year 
holiday period compounding the normal problems of winter clarifier operation (see 
below). Plant staff reacted by implementing the use of a filter aid and corrected 
the problem. 

Since the beginning of 1986, the plant has operated under the instructions of the 
Regional Manager of Utitity Operations to maintain a treated water turbidity of 
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0.20 FU or lower. The following table, prepared from plant records for the first six 
Sfionths of 1986, indicates compliance with the instructions imposed on the plant. 



Turbidity Less Than 


Percent of Tim© 


or Equal to 


(Jan. 1986 to 


(FTU) 


July 1986) 


0.10 


59.9 


0.T5 


95.3 


0.20 


IQQ 



The data indicates a significant improvement in particulate removal In 1986 
compared to data for the three year study period, Plant records for the period 
August 1986 to December 1986 indicate dally turbidity did not exceed 0,20 FTU. 

The Improved removal has been accomplished by: 
#' More frequent filter backwashing 

* Reducing filter loading rate, when possible, by placing more filters In 
operation for a given flow rate. 

• Less concern about minimizing chemical costs. 

«■ Installation of continuous turbidity Indicating equipment which allows 

tgicing qulcl<er corrective action. 



I 
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^ Clarification 

The average daily raw water turbidity ranged from 121,6 FTU to 1.2 FiJ as foilows: 

Turbidity Less Than Percent of TIfne 

or Equai to % 
(FTU) 

122 (IVlaximum) 100 

90 » 

50 W 

30 W 



5 

1.2 (iVIinimumJ 



Coagulant (alum) dosage averaged 19 mg/L ranging from 11 mg/L to 78 mg/L, 
Average coagulant aid dosage was 0.15 mg/L ranging from 0.05 mg/L to 0.50 mg/L, 
Clarifier effluent turbidity ranged from 0.15 FU to 6.76 FTU averaging 1,1 FTU. 

Problems in operating ttie clarification system occur during the winter months. The 
coid water/low raw water turbidity capacity of one clartfier is marginally adequate 
for winter demands. However, if both clarifiers are kept in operation, the low 
hydraulic loading results In severe icing conditions which presents the potential for 
damaging the mechanisms, in addition, the surface collection launders on Clarifier 
No. 1 freeze-up. In order to overcome this problem, baffles are installed temporarily 
to raise the water level and the launders are covered, Clarifier No. 2 has 
submerged collectors and, being more suitable for winter operation, has been the 
duty clarifier for winter operation since it was constructed in 1970. 
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Because of Increased water demand, both clariflers were kept in operation during 
the winter of 1986-87 with the previously mentioned modifications made to Ciarlfier 
M9f. 1. The higher flows and mild winter minimized icing problems. 

During non-freezing weather, both clartfiers are In operation each treating one-haif 
the total raw water flow. The major problem is that wind Induced currents can 
upset Clartfler No. 2. Because of th© surface iaunders, this does not occur in 
Clorifler No. 1. 

Aluminum residuals and pH test results were examined in an attempt to assess the 
efficiency of coagulation/flocculatlon. Unfortunately, several factors make it 
somewhat difficult to assess the data, Firstly, pH determinations were not made 
prior to June 1986. In addition, from January 7, 1986 to April 3, 1986, one ciarifier 
was In operation and polyalumlnum chloride was used as the coagulant. Fronri' 
April 4, 1986 to June 23, 1986 both clariflers were in operation with polyalumlnum 
Chloride used as tl^e coagulant for one ciarlfier and alum fpr the other, 

Aluminum residuals were recorded for the effluent of each ciarifier and the plant 
effluent. The plant piping does not allow discharging the effluent from a specifid 
Ciarifier to any particular filter, since the effluents of the clariflers are mixed in the 
common filter Inlet channel. Plant staff performed numerous Jar tests during the 
polyalumlnum chloride trial and experimented with different dosage rates. It was 
concluded that the polyalumlnum chloride was more effective than alum In treating 
cold water and produced comparable results on the warmer water in the latter 
stages of the trial period. Alum has been used since the end of the trial period 
and no decision has been taken to use polyaluminum chloride on a continuous 
basis. 

The records Indicate aluminum residuals in plant effluent ranged from D.Ol mg/t 
to 0.21 mg/L during the three year study period. The residual averaged 0.06 mg/L 
and was 0.10 mg/L or less for 90% of the time. Assuming the aluminum residual in 
the raw water is very low, (no data available) it would appear the aluminum 
residual, at times, Is higher than expected. It Is difficult to assess the data since 
aluminum residuals on ciarifier effluent and plant effluent are determined at the 
same time at approximately one week intervals. Thus, the ciarifier effluent results 



cannot be compared with plant effluent because of the residence time in the 
reservoirs, Aiuminum testing on fiiter effluent would allow a better evaluation of the 
nature of the aiuminum. 

It appears, however, that aluminum residual in the plant effluent can be almost as 
high as in the clarifier effluent which would indicate the aiuminum is in solution and 
not a precipitate. 

During June and July 1986, the period of record for pH measurements, the pH of 
the raw water averaged 8.15 ranging from 7,75 to 8.40. Plant staff recently 
provided the following two sets of pH values at the locations indicated: 



Raw Water 


8.08 


8.34 


Clarifier Mixing Zone 


7.54 


7.53 


Clarifier Effluent 


7.53 


7.38 



The pH of the raw water is lowered by alum addition and mixing with previously 
formed floe but it approaches, and perhaps sometimes exceeds, the recognized 
upper pH limit for optimum coagulation with alum. 

The conclusion that the aluminum in the plant effluent is in solution could be 
deduced as follows: 

The pH is low enough to allow aluminum to go into solution. 

» The plant effluent aiuminum residual is in the same range of values 

as clarifier effluent. 

*• Precipitated aluminum should be removed by filtration and settling 

in the resen/oirs and therefore, the aluminum in the plant effluent 
should be lower than in the clarifier effluent, 

it is understood that 0.10 mg/L maximum aluminum concentration has been 
established as a process-related objective for drinking water, 
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It is recommended that a testing and evaluation program be set up to determine 
the nature of the aluminum in the clarifier and plant effluent and investigate 
glternotlves for lowering the pH. The program could be as follows; 

1., Mal<e pH determination on raw water, clarifier mixing zone- clarifier 
effluent, filter effluent and plant effluent. 

% On iY\0 same «et of samples as in (1) above, test fQj aluminum 

residudt. 

The tests should be done dally for at least one week's duration at different times 
of the year to obtain data representative of the raw water quality and temperature 
conditions that can occur. The plant records seem to indicate higher pH values 
in the summer months which could be Indicative of algal activity and tests should 
be made during this period. 

If it is found that the aluminum is in solution and its concentration In the plant 
effluent must not exceed 0,10 mg/L, additional testing will be required to determine 
the most effective way of reducing its concentration. 

A major factor affecting particulate removal in a solids contact up-flow clarifier is 
sludge management. At the Union Plant the ciarifiers have sampling ports (4 in 
Clarifier No. 1,5 in Clarifier No. 2) to the draft tube and reaction zone. Samples 
are taken on weekdays. The samples are allowed to settle for 10 minutes in 100 ml 
graduated cylinders. From the results of the settling tests, together with other 
factors such as time of year, water temperature, flow rate, etc., plant staff is able 
to determine the appropriate sludge biow-down sequence. Sludge blow down is 
initiated manually every hour or half-hour depending on the amount of sludge 
produced. Initiation of biow-down opens the sludge biow-down valve and starts 
a timer. When the timer times out the valve closes and the timer resets. The timer 
is set to maintain suitable sludge blanket conditions. The level of the sludge blanket 
is determined visually during the summer. During the winter, ice prevents visual 
observation and the approximate sludge blanket elevation is determined from the 
sampling points noted above. In addition to indicating the condition of the sludge, 
samples from the draft tube give guidance regarding the selection df turbine 
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During March of 1987, a streaming current monitor was Installed for a two week 
trial. While the device reacted to varying raw water conditions. It has not as yet 
been determined if the benefits of the equipment Justify Its high cost (1©- 
approximately $10,000). 

Secause the cioriflers are not covered, they are affected by weather conditions 
and it Is doubtful if improvements could be made in clarifier operation to 
significantly reduce the particulate matter In the plant effluent. 

m FIltTcifion 



Figures 8 and 9 show typical filter performance. Figure 6 indicates a marked 
Increase in effluent turbidity when the flow was Increased after approximately 
55 hours of filter run. An increase In; flow eariier In the run did not affect efflue»nt 
turbidity iignificanJly, 

Since filter effluent turbidity is recorded hourly, the expected peak in turbidity after 
placing a backwashed filter into operation is not registered. On March 5th, 1987, 
a test was run on Filter No. 1 to track effluent turbidity after placing a recently 
backwashed filter into operation. 
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speed. Decisions regarding sludge blow-down cannot be based on a hard-and-fast 

set of rules. They are more property made based on the operator's familiarity with 

the past performance of the system under varying conditions. The Union staff ■ 

seems to be able to manage the clarifier sludge satisfactorily. The installation of 

sludge blanket level detectors and making provision for more easily obtaining 

sludge samples would be an asset. 
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As mentioned earlier, coagulant and coaguiant-aid dosages and feec rotes are 
adjusted manually. Plant management feels this gives the operation ;>taff some 
responsibility, an incentive to iearn about the processes and make independent 
decisions regarding their operation. The rigorous data recording system keeps the 
operators active and in constant touch with the plant operation. This has merit in m 

that it keeps the operator Interested In |i|s Job which tends to discourage 
production of a iackadaislcai effort. 
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UNION WATER TREATMENT PLANT 
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FIGURE 8 — Filter Performancei July 19-22, 1988 
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Filter No. 1 was taken out of service after a run of 60.5 hours The effluent turbidity 
at the end of the run was 0.06 FTU. Each half of the filter was backwashed in the 
normal manner. The turbidity of the water In the filter at the completion of 
backwashing was 3.2 FU in one half and 2. 1 FU in the other half. 

After placing the filter Into operation, turbidity readings were taken at 1 minute 

intervals for 50 minutes and at 1 hour intervals thereafter until termination of the 

filter run 56 hours later, Filtering rate was 6.79 m/h (2.3 gpm/sq ft) for the first 33 
hours of the filter run and 4.53 m/h (1,54 gpm/sq ft) thereafter. 

Figure 10 shows the test results graphically. The discontinuity In the turbidity curve 
at 50 minutes Is a reflection of the change from turbidity readings being taken 
every minute to every hour, it can be seen that the effluent turbidity Increased 
from 0.078 FTU to a maximum of 0.16 FTU 13 minutes into the filter run. From 
13 minutes to 50 minutes the rate of decrease in turbidity dropped considerably 
and was reasonably constant from 50 minutes to the. end of the run. 

During the first 50 minutes of filter run Cie. 1 .46% of the total filter run) approximately 
3.1% of the total turbidity load Is produced giving a turbidity load/run time ratio of 
2.12. The average ratio for the remainder of the run was 0.95 if the first 50 minutes 
of the filtered water was wasted, the total turbidity load for the filter run would be 
reduced by only 1%, 

However, in the initial stages of the filter run, before the filters have ripened, the 
filter will permit material to be flushed out. Turbidity, bacteria and other 
contaminants will pass through the filter and it would seem prudent to reduce the 
Initial turbidity even though its contribution to the total turbidity load is small, 

Taking optimizing particulate removal to mean making It as perfect as possible, the 
following could be considered to achieve that objective. 
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Filtering to Waste '^ 

THe previously described test indicates d peak In filter effluent turbidity which 
could be eliminated from the plant effluent by filtering to waste for 
30-50 mln. after placing a backwashed filter into operation. 

Additional tests should be done to confirm the presence of the turbidity 
peak under different filter flow rates and filter Influent conditions. The 
highest initial turbidity readings will probably occur during the high demand 
period in summer months and the reduction In plant capacity resulting from 
filtering to waste might not be tolerable. 



Filter Flow Control 

It Is recommended that changing filter flow rates during a filter run be 
minimized and that Increasing filter flow when the filter Is well Into its run be 
avoided. When flow adjustments are required, the should be made 
gradually. 

Filtering at a tow rate for a time after placing a backwashed filter into 
operation could be effective In reducing the initial turbidity peak. 

Backwash Water Conditioning 

The literature suggests that in some locations, the addition of polymer to the 
backwash water results In a reduction of the Initial turbidity after placing a 
backwashed filter Into operation. Tests would have to be done to 
determine the effectiveness of this procedure and the most suitable type 
and dosage of polymer. 

Filter Aid 

The use of a polymer, injected into the filter influent stream would probably 
reduce effluent turbidity. Again, testing would have to be done to 
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determine the effectiveness of using a filter aid type of poiymer and 
dosages required. The reduction in plant capacity resulting from shorter filter 
runs and more frequent bacl<washing that would lil<ely occur with the use 
Of a filter aid would cause problems during high demand periods. 

9} Backwash Duration/Rote 

Increasing the backwash water flow rat© and/Or the duration of 
backwashing might be effective in reducing the Initial turbidity although a 
dramatic improvement would probably not be realized. 

However, the backwash water flow rate could not be Increased without 
raising the top of the wash water troughs to prevent excessive loss of 
anthracite media. 

E^ Disinfection 

Plant practise is to feed chlorine Into the clarifler effluent to maintain a total chlorine 
residual of 0.20 to 0.25 mg/L in the filter effluent. Post-chlorinatlon Is carried out to 
maintain 0.75 to 0.80 mg/L total chlorine residual in the plant effluent as directed by the 
Regional Mgngger of Utility Qperations, 

Chlorine demand tests are not carried out and only total chlQrIne residual is, determined; 

z 

Prior to 1985 05 07 chlorine was added to the clarifier Influent, At that time there was 
concern about the formation of Trlhaiomethane compounds and the application point for 
pre-chlorlnatlon was changed to the clarifler effluent. Examination of the WPOS Water 
Quality - 4 Year Summary Table (Page 5) indicates a substantial reduction in 
Trihalomethanes In 1986 as compared to previous years. The total average values for 1986, 
1984 and 1983 were 29, 48.7 and 54 respectively. In addition to reduction of 
trihalomethanes, the change in application point for pre-chlorination reduced the chlorine 
dosage by approximately 50% with no serious effect on the treatment process. The only 
detrimental effect was a slight increase of algae growth in the clarifiers, 
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Table 7.0 - Bacteriological Testing indicates the absence of conforms In ali samples of 
water leoving the plant during the study period. The plant superintendent advised an 
occasional sample from the distribution system has had a positive test result. Most of these 
occurrences can be attributed to particular events such as watermain repairs being made 
just prior to sampling. Since watermain maintenance Is the responsibility of the various 
municipalities served by the Union Water Treatment Plant, the Union Plant staff, who collect 
the samples, might not be aware of watermain repairs being made. Whenever positive 
tests are obtained, resampling and testing are done Immediately and to date there has 
not been a situation that would Indicate Inadequate disinfection at the plant has resulted 
In positive bacteriological test results In the distribution system. 

It can be concluded therefore, that the plant is capable of disinfecting the water to 
ensure a water quality as described in the Ontario Drinking Water Objectives (M.O.E.), 

In the normal mode of operation, filter effluent discharges to Reservoir No. 1 (9090 m^ or 
2 mil gal). Reservoir No, 1 discharges to Reservoir No. 2 (13,636 m^ or 3 mil gal) and 
Reservoir No. 2 discharges through a pipe to the Clearwell (High Lift Pump Suction Well). 
Both reservoirs are baffled such that short circulating is minimized, At peak pumping rates 
of 95.5 ML/d (21 mgd), the detention time in the reservoirs Is 5.7 hours when they are full 
and 3.8 hours at low level. During periods of low demand, detention time in the resen/oirs 
could approach 24 hours. 

The application point for post-chlorlnatlon is upstream of a baffle at the inlet to the 
clearwell. This is not ideal in that even if complete mixing of chlorine in the Incoming flow 
Is achieved, the detention time in the clearwell is only 7.2 minutes at peak pumping rates. 
For water pumped by the pump nearest the Inlet, the detention time would be negligible. 

Since chlorine residual of the water entering the clearwell Is not determined prior to post- 
chlorination, It Is not possible to determine the loss of chlorine residual through the 
reservoirs. 

The plant does not have facilities for measuring the weight of chlorine used for pre and 
post-chlorination separately and the chlorine dosages In Tables 3.0 and 3.1 are estimated 
values. The sum of the dosages does not necessarily reflect the actual total chlorine used 
due to Inaccurate flow measurement. 
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The plant has two chlorine weigh scaies each accommodating two 0,9 tonne (2,000 lb) 
containers. The containers are connected to a common manifold which serves the three 
chiorinators. it would be feasible to duplicate the manifold such that the containers on 
one scale would feed the pre-chlorinator and the containers on the other scale would 
feed the post-chlorinator, The manifolds would be interconnected and valved to allow 
flexibility of operation. This modiflcatlQn wowld allow accurate recording of pre and post- 
chlorlnation dosages. 

It Is recommended that the water upstream of the clearweli be tested for chlorine residual. 
This would allow determination of toss of chiorln© residual through storage.: 

This Information could be used to determine the feasibility of increasing pre-chlorlnation 
dosages such that post-chiorlnatlon could be eliminated or reduced to overcome the 
Inadequacy of the post-chlorinatlon application point. This would have to be considered 
carefully since Increased chlorine applied to the clarlfler effluent could cause corrosion of 
the building materials enclosing the top of the filters and the equipment in the space, (ie. 
aluminum curtain wall, light fixtures, copper tubing, etc.). 

The water does not appear to be aggressive or present significant taste, odour or other 
problems that would warrant an investigation of alternate forms of disinfection. 
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SECTION F 
RECOMMENDATIONS 

The report indicates particulate removal and disinfection at tlie piant are very good and 
any modifications would probabiy result In only minor improvements. However, the 
following could be considered for implementation, A plant expansion program is presently 
underway and the long term modifications should be included In that program.. 

ici Short Term Modifications 

f« Expand the aiuminum testing program to determine If pH correction of the raw 
water is warranted to Improve treatment and/or reduce aiuminum residual in the 
plant effluent. 

M» Modify operational procedures to evaluate the effectiveness of the following on 
particulate removal. 

ift Filter to waste after backwashing, 

fi| Filter to waste after backwashing in conjunction with adding a polymer to 

the backwash water during the latter stages of backwashing. 

g| Continue to evaluate the use of a filter aid on a continuous basis. 

^ Continue to experiment with varying backwash flows and duratjQns? 

H Consider the use of slow opening valves on filter backwash. 

8 Continue to carry out yearly filter inspections and chlorinatian of filter media, 

1* To obtain accurate amounts of chlorine used for pre and post-chiorlnation the 
chlorine gas piping could be reworked and additional equipment Installed to allow 
weighing the chlorine used for pre and post-chlorlnation separatsly. The cost of the, 
wprk would be approximately $5,000.00. 

ii. At the present time the chlorine residual of the water entering the clearweli Is not 
determined. To obtain a sample for testing would require tapping the clearweli 
Inlet pipe In the valve chamber and installing a pump and piping to allow 
obtaining a sample at a convenient location at an estimate cost of $2,000. QQ, 
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i„ Implemenl a flowmeter calitTQtioD prografrii 

F.2 Long Term Modifications ' 

1l Clorifler sludge sampling is presently a two men task since plant staff must enter a 
confined space to obtain samples. An improved sampling system would reduce 
manpower requirements, eliminate a potentially dangerous tosk and would 
probably result In more frequent sampling and testing. 

The sample piping could be extended from the clarlfler blow-down chambers to the 
basement under the microstrainers. This would involve difficult excavation in 
confined areas with interfering underground piping, especially for Clarlfler No. 2, 
Consideration could be given to using sonic or photo-eiectric unit to indicate 
sludge blanket level, 

% Streomlng current meters could be installed to optimize coagulant dosages. There 
might be some difficulty in arranging for suitable coagulant feed and streaming 
current meter sampling locations to ensure a properly mixed sample is obtained. 
If only minor piping modifications are required the work would cost approximately 
$25,000.00. It Is recommended that use of this equipment be considered for the 
future to allow for more detailed assessment of its value at this plant and in the 
waterworks industry generqlly. 

i. Upgrading of flow measuring and recording system should be undertaken In future 

plant expansion to replace existing obselete equipment 

4. Consideration should be given in future plant expansion to incorporate a Distributed 
Programmable Logic Control System to provide automatic process control, olarms, 
operator Interface, automatic data collection, storage, display, trending and 
generation of hardcopy reports. 

5. Consideration should be given to covering the clarifiers to: 

Eliminate wind induced currents which affect clarlfler performance* 
* Eliminate or reduce the formation of Ice. 

-66- 



t 



Provide protection from airborne contaminants. 

Allow easier maintenance, cleaning and painting of mechanisms during off 

peak seasons when weather conditions prevent such work in the open. 



i. Improvements should be made to eliminate the "bottleneck" In the filter iniet/outlet 
piping that restricts filtration rate. 

%, Provide instrumentation for continuous analysis of plant effluent chlorine residual 

and turbidity. 

It Rectify problem of deficient post-chlorination contact time. 

fi, Carry out sieve analyses regularly to determine the extent (If any) of media 
degradation. 
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APPENDIX A 
DRAWINGS 

Figure 3 - Site Plan 

Figure 4 - Blocl< Scliematic 

Figure 5 - Process Flow Diagram (3 siieets) 
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PLANT LOQ SHEETS 

t. Daily Summary 

1,; Operators Data Input Sheets 

i. Operators Log 

4 Laboratory Report 
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14:00 1 1 ! 1 1 ! 1 


I 




\ \ 




Filter Runs: 1 


Hours 1 Hours 


Hours 1 Hours E 


Shift No.3 


Operator: Coaq; Palyier; 


H20 Teip. , . Chlorine: i 


14:30 1 


rill 1 1 

I 1 1 1 1 - ' _ ^. 


1 






1 1* 


!7iOO 1 


; 1 1 1 1 1 


1 
1 






L.„.-J 


17S30 1 


111 1 1 1 


1 

1 






1 1 
I 1 


18:00 1 


1 I.I II 1 


1 






\ 1 


19:30 1 


1 1 1 1 1 1 


1 
1 




1 1 


1 1 

1 t 


19:00 1 1 1 1 1 1 1 


1 
1 





1 .1 


! . ^i 


l<?s30 1 


1 1 1 1 1 1 
I 1 i 1 1 1 


i J 


20:00 1 ; 1 1 1 1 1 


1 

1 

I 


i f". 


20:30 1 


rill 1 1 
1 .1 1 .1 1 1 


1 t 
I I 1 


21:00 1 1 1 1 1 1 1. 


1 
1 1 




1 ; 


21:30 1 i 1 1 1 1 1 


1 




i 1 


22:00 ! 1 1 i ! 1 ! 


1 
t 






j j 


22:30 i 


1111 ; 1 


I 








23:00 1 


1 1 1 1 1 1 


i 








23:30 1 


1111 1 1 


1 1 






1 1 , 


21:00 1 


! 1 1 1 1 

Ditii Filter Runit 1 


1 1 

Hours 1 


I 

Hours 


1 • 1 1 


1 1 _ _ i 


Diy; 


1 Hours 1 Hours : 



ONTARIO MINISTRY OF THE ENVIROMEWT 
UNION WATER 3YSTEi4 

Operators Data Input Sheet 

Period : From To 



I 



DATE 

RAW WATER 

temperature 
raw flow(mgd) 
raw avg. turb, 

CLARIFIER3 

clar» /^l-avg. turb. 
olar. ^2-avs, turb. 

' FILTERS 

# filters In uae 
avg. flit, runfhra) 
backwash usage (mgd.) 
avg. flit, effluent turb. 

TREATEu WATER 

treated flow(mgd.) 
max. hr. rat8(gpm) 
treated avg. turb. 

max. treated turb. 

■ 

CHEMICALS 

alum used (gal 3) 
carbon doaage(ppm) 
polymer ^ of batches 
chlorine uaed(lb3.) 
pre-re3ldual(ppm) 
poet-residual (ppm) 
post-max, realdual(ppm) 
poat-[Qin. realdual(ppm) 


Sun. 


iMon, 


Tues. 


Wed, 


Thurs 


Fri. 


Sat. 










































1 














1 














1 














1 








































[■ 




































































































































1 










































































































































REIJIARK3 : 



■ -■* »■" . - 'T- ■- 



■ss=-t« ,■ 



OPERATERS LOG . Date; 



I Heather: 

! Tetperature 

1 High! ^_ LoN! _ Present! 

I 

Precipitation; 



find! 



Like; 



Nuiber 1 Meter Reading 

Present; 

Previous; 

H.L. Flow: 






OPERATERS LOG Date; 
lieather: 



, Teiperature 
Highs ^^_ LoMi Present; 



Precipitation: 
Hindi 



Lake: 



KUaiief 1 (Idler Reading 

Present: 

Previous; 

H.L. Roh: 



OPERATERS LOG Date: 
Neither; 



Teipiraturi 
High; Ldm: _ Present; 



Precipitatitwii 
Mind: 



Like; 



Kuiber I Heter Reading 

Present : 

Previous; 

H.L. FtoH: 



UNION NflTER SYSTEM Laboratory Report 


Tiie 


CI 2 (ig/!) 


Turhidity (NTUl 


PH 


L.L, 

Flow 

IGPHl 1 


Pre 


Post 


RlH 


Clar 1 Cltr 2 


Filt I 


Filt 2 


Filt 3 


Filt 4 


CFilt 


Syst 


RiH 1 Sy5 


Oper. 




Shift No; i 00:01 - 08:00 ' 










1 


00 

01 

02 

03' 

04- 

05 

06 

07 


01 
00 
00 
00 
00 
00 
00 
00 





.■.-.-.—. '' 






1 


1 


1 





















Oper. 




■ — ■ ■-■ '■■ — ■ -■■-•—■• -■ ■- ■ r 

Shift Ho! 2 OBiOO - liiOO 






- 






i 


oa 

0? 
10 

n 

12 
13 
14 


00 
00 
00 
,00 
00 
00 
00 

1 


, 










1 
















. 






Oper. 




Shift No: 3 li>;00 - 2^:00 










1 


16 
i7 

le 

!9 
20 
21 
22 
23 


00 
00 
00 
00 
00 
00 
00 
00 












" — — ' 











«».««'•*<• 









"' ■" ■ J .......... , , 


' 


' 




Clifilier No, I - Sludge Sanples 




Clarifier Ko,2 - Sludge Saaples 

1 


Tue 


t 1 


1 2 


» 3 


i 4 


Hum 


Oepth 


1 1 


t 2 


1 .3 


1 4 


» 5 


FloH 


Oepth 














































































































































Da 


/! . 


Date: 























I 
I 
I 
I 
I 



Consents; 



f-,r '■ - •• •■ 



1^ 



l* - ilT-¥' ; ' ■'W-^ 



.V'.^ "i '"-^IS' 



I 
I 
I 
I 



CHEMICAL USAGE 



NORTH TANK 
SOUTH TANK 



Uatei 



810 GAL /FT. 
786 GhL/FT. 



RiM 




Pres 


Prev 


Prev 


Pres 


Use 


Use 


SHIFT DOSE: 






ALUM: 


DAILY CHEHiCAL USE: 


Raw 




FiOH! . . 





Bitei 



ALUH 



'tisiiwm:im^iif!t~<if 



«g/l 



ALUM USED; 



.ip 




■1» 


Wlf .^,«.,^ 


ffW 




Prs\f 


Pres 
Use 




Use 




SHIFT DOSE: 


ALUM: 




DAtlY CHEMICAL USE: 




Raw 






Flo«!.„„.„^ 




ALUM USED: 






1 


Dite: 






RlM 




ALUM 


Pres 


Prev 
Pres 




Prev 




Use 


Use 




SHIFT DOSEi 






ALUM: 
SE: 




DAILY CHEHICAL U 




Raw 






Flo«.._.„^ 




ALUM USED; 
! 


Date: 






Rm 




ALUM 


Pres 


Prsv 

Pres 




Prev , . . 




Use 


Use 




SHIFT DOSE: 


ALUM: 
SE; 




DAILY CHEMICAL U 




Rjw 






Flow. 




ALUM USED: 



■g/l 



)aU.: 



Raw 

Pres 

Prev 

Use ] 

SHIFT DOSE: 



■q/1 



.—„«.. 9*1*' 



SHIFT 



1 iVO;00 - 09 1 Off 
I OBiOO - ItiOO 
3 16:00 - 24:0(1 



f 



RdM 




pres 


Prev 


Prev 


Pres 


Use 


Use 


SHIFT DOSE: 





ALUM 



l^aiw 



1 Pres 

i Prev 

; Use _. 

1 shift'dose" 



ALUH; 



..^ »q/l 



ALUM; 



*9/l 



ALUM dosage RATE; 

1 

ALUM 
Prev 
Pres 
Use """, 



•g/1 



ALUM; 



»9/l 



Rati 
Pres 


Prev 


Prev 

Use 

SHIFT DOSE: 


Pres 
Use 



AlUM dosage RATE; 



ALUH 



hqli 



■9/1 



ALUM: 



ng/t 



RlM 

Pres 

Prev 

Use ___'_[ 

SHIFT DOSE: 



gals. 



ALUM DOSAGE RATE: ig/l 



Prev 
Pres 
Use 



jaiSi. 


ALUM SaSAGE RATEi .. 


»g/l 










i 


i 






Ran 




ALUH 


I 


Raw 




Pres 


Prev 
Pres 
Use 




1 Pres 




Prev 


Prev 




I Prev 




Pres 


Use 


— — »— 


I Use 




Use 


SHIFT BOSEi 


i SHIFT DOSE: 





ALUM: 



Rlw 
Pres 


Prev 


Prev 
Use 


Pres 
Use 


SHIFT QOSEi 





ALUM: 



Prev 
Pres 
Use 

;tkMH| 



I 
ALUM 



ALUM 



— '-'■^« 



ALUH 



>: 



ALUH 



A]ttit gais.ysed I 0.64 / raw water (•illions of ^als.l = dVl Idosaqe) 



APPENDIX C 
DATA TABLES 

TABLE NO. DESCRIPTION 

1.0 Flows (1 page) 

1.1 Daily Flows (4 pages) 

2.0 Particulate Removal Summary (4 pages) 

2.1 Particulate Removal Profile - 1983 (5 pages) 
2,1 Particulate Removal Profile - 1984 (12 pages) 
2.1 Particulate Removal Profile - 1985 (12 pages) 
2.1 Particulate Removal Profile - 1986 (7 pages) 

3.0 Disinfection Summary (4 sheets) 

3.1 Disinfection Profile - 1983 (5 pages) 
3.1 Disinfection Profile - 1984 (12 pages) 
3.1 Disinfection Profile - 1985 (12 pages) 
3.1 Disinfection Profile - 1986 (7 pages) 

4.0 T & O Control Alkalinity 

Adj, & Fluoridation Summary (3 pages) 

4.1 T & O Control Alkalinity 

Adj. & Fluoridation Profile - 1984 (6 pages) 

4,1 T & O Control All<allnity 

Adj. & Fluoridation Profile - 1985 (8 pages) 

4.1 T & O Control Alkalinity 

Adj, & Fluoridation Profile - 1986 (7 pages) 

5.0 WPOS Water Quality (4-year Summary) (17 pages) 

6.0 Algae Count (3 pages) 

7,0 Bacteriological Testing (4 pages) 

8.0 Alert Levels (Distribution System) (1 page) 

8.1 Alert Levels (Treated Water at Plant) (1 page) 
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TABLE 1.0: FLOWS (ML/dj 



JAN 



S«B 



MAR 



IfR 



MAY 



J[JN 



JUL 



KBG 



SEP 



OCT 



Sov 



DEC 







1986 






1985 






1984 




1 






ditt 








MAX. 


MIN. 


AVG. 1 


MAX. 


MIN. 1 


AVG, 


MAX. 


MIH. 


AVG. 


MAX. 




1 


MIN, 




1 


AVG. 


R 


27.6 


19.3 


22.9 1 


25.8 


13.1 1 


20.6 


27.6 


19.4 


23.3 
















T 


28.8 


15.9 


24.2 1 


26.8 


15.6 1 


22.5 


30,4 


16.9 


25.1 
















R 


29.6 


19.2 


22.5 1 


26.8 


20.1 1 


22.1 


26,9 


12.8 


21.8 
















T 


26.1 


16.9 


23.6 1 


30.0 


16.9 ) 


23.7 


28.0 


16.7 


23.5 
















— 
R 


28.0 


19.1 


22.4 1 


2i8.5 


11.4 1 


21.7 


28.4 


14.8 


22.1 










i 




T 


30.8 


17.7 


24.1 1 


29.3 


16.7 i 


23.2 


29.6 


17.0 


24.1 
















- 


38.0 


19.3 


26.4 1 


36.8 


17.1 1 


25.4 


27,3 


13.0 


21.0 
















T 


36.1 


19.2 


28.2 1 


41.1 


17.5 1 


27. S 


28.1 


16.5 


23.6 
















- 
R 


42.8 


20.6 


33.3 1 


44.3 


20.5 I 


33.7 


33.0 


15.2 


26.1 
















T 


43.6 


22.0 


33.3 1 


46.6 


23.6 1 


36.2 


35.8 


19.2 


29.0 
















- 
R 


38.3 


20,6 


31.3 1 


49.1 


15.9 1 


32.2 


50.0 


20.7 


34.6 
















T 


42.1 


19.6 


33 . 5 1 


52.7 


18. 4 1 


34.8 


51.9 


22.0 


36.9 
















- 
R 


55.8 


21.1 


4D.7 1 


58.8 


21.7 1 


41.0 


68.3 


24.9 


45.9 






1 










T 


57.3 


25.9 


43.1 1 


58.8 


23.2 i 


43.5 


67.1 


26.5 


47.7 
















- 
R 








61.6 


21.2 1 


42.9 


56.0 


21.1 


42.2 


53 


1 




20 


2 




38,8 


T 








61.6 


22.1 1 


45.1 


58,6 


22.5 


43.8 


57 







22 







40.8 


- 
R 








63.4 


23.2 1 


43.2 


55.0 


19.0 


42.0 


57 


1 




16 


8 




41.9 


T 








60.8 


24.8 1 


45.6 


55 .5 


23.5 


44.4 


56 


1 




19 


9 




44.0 


- 
R 








42.6 


15.1 1 


28.5 


44.1 


14.4 


28.9 


37 







17 


9 




27.4 


T 








45.1 


17.8 1 


30.8 


46.5 


17.5 


30.7 


38 


5 




17 


6 




29.1 


- 
R 








31.6 


12.7 1 


23.5 


29 . 4 


12.5 


23.3 


31 


3 




13 


8 




23.5 


T 








31.0 


16.6 1 


25.6 


31.3 


16.9 


25.8 


31 







17 


6 




25.5 


- 
R 




1 




27.7 


12.0 1 


19.8 


22,9 


9.3 


16.9 


28 


9 




11 


3 




20.8 


T 








28.3 


1.7 . 1 


21.1 


25.1 


15.4 


19.1 


29 







15 







22,2 
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TABLE 1.1: DAILY FLOWS (ML/d) 1983 



I I 

I I a I 



^i 





ma 1 






1 








TtiE 1 






1 








KSO J 






1 








•« t 

Tii 1 
sw 1 

SDH 1 
HON 1 
TUE i 
NED 1 
THO 1 
rkl I 

m 1 






1 
1 

i 






T 


ram J 

Hbil 1 

TUB 1 
MSP 1 

•mi 1 
r«] 1 

SXT 1 

stm 1 

Hon 1 
TOE 1 

mo 1 
■ran 1 
nil 1 

SAT 1 
SUN 1 
HOH 1 
ISJE 1 
NED 1 

^au 1 

FRl 1 
Sil 1 
SgB 1 

TOE 1 






i 

1 
1 
1 
1 
1 
1 
i 

;l 
i: 
i 
i 
r 
1 
1 
1 

1 

J 
1 
t 

1 









« 


■m 


* 


^m 


jl JUN 1 JUL 




AUC 








SEP 








Oct 








sov 




1 




Die 






T 


1 


> 1 


1 1 


» 1 T I B 1 T 1 R 1 I 


IL 




» 


1 


* 




i 


a 1 


1 


R 1 


1 1 


B 







I 




1 


1 


1 1 1 1 


21 


50 


2e 


00 












1 








1 




1 












li 




1 


1 


J 1 1 1 


3S 


M 


3e 


10 












1 






25 


60 1 


31 


00 1 












1 




1 


1 


III 1 


3B 


SO 


39 


10 












1 






31 


30 1 


29 


TO 1 












1 




* 


1 


III 1 


31 


00 


34 


60 


45 


80 


49 


30 




1 






26 


TO 1 


29 


10 1 


21 


SO 


26 


30 




! 




1 


1 


III f 


34 


20 


34 


30 


51 


SO 


5C 


10 




1 






26 


TO 1 


3S 


40 1 


25 


90 


25 


90 




J. 




1 


1 


\ M t- I 


21 


SO 


29 


00 


SO 


40 


52 


TO 


29 


00 1 


27 


40 


21 


20 I 


21 


00 1 


19 


20 


20 


10 




, 




1 


I 


III 1 


2! 


20 


24 


90 


32 


20 


35 


40 


18 


80 1 


22 


SO 


18 


(0 1 


n 


60 1 


11 


30 


16 


SO 




, 




1 


1 


III 1 


37 


50 


35 


60 


49 


<0 


54 


80 


33 


40 1 


35 


60 


22 


50 1 


26 


50 1 


23 


20 


29 


00 




1 




:}: 


ll 


f 1 1 1 


39 


00 


« 


00 


ST 


10 


54 


60 


34 


20 1 


38 


30 


24 


50 I 


26 


10 1 


20 


90 


28 


00 




1 




i: 




1 1 1 1 


. 37 


10 


31 


10 


46 


20 


46 


10 


32 


50 1 


33 


70 


21 


10 1 


30 


10 1 


26 


60 


ST 


90 




1 




;* 


i 


III 1 


28 


so 


30 


20 


n 


20 


50 


10 


3T 


00 1 


35 


80 


26 


80 1 


26 


60 


24 


20 


2T 


10 




1 




i 


1 


ill 1 


31 


40 


33 


SO 


50 


00 


54 


CO 


32 


20 1 


34 


GO 


21 


80 1 


19 


80 


20 


50 


21 


30 




1 




f 


, 


III 1 


30 


60 


29 


00 


*9 


00 


52 


40 


21 


OO 1 


21 


00 


18 


90 ( 


10 


90 


22 


60 


19 


90 




1 




1 


1 


]i 1 1 1 


20 


20 


22 


00 


34 


40 


34 


40 


It 


60 1 


IB 


90 


13 


80 1 


10 


90 


11 


50 


IT 


20 




1 




1 


)- 


III i 


3« 


SO 


30 


so 


46 


30 


41 


«0 


IT 


90 1 


20 


40 


3S 


00 1 


30 


50 


20 


80 


24 


90 




1 




'.(!' 


( 


till 


43 


40 


45 


30 


49 


90 


S3 


10 


31 


50 1 


33 


30 


2S 


10 


29 


30 


IS 


40 


25 


50 




1 




1 


j 


i; 1 1 1 


U 


60 


45 


SO 


48 


90 


51 


50 


33 


20 1 


35 


00 


2J 


50 


28 


60 


26 


70 


26 


50 




1 




1 


1 


III 1 


44 


10 


48 


ao 


49 


20 


52 


00 


32 


00 1 


33 


50 


2T 


80 


29 


10 


19 


60 


83 


ao 




1 




1 


L 


1 1 1 1 


49 


10 


49 


00 


44 


00 


41 


SO 


29 


80 1 


33 


50 


21 


90 


29 


00 


22 


30 


22 


30 




1 




1 


1 


1 1 1 1 


45 


SO 


43 


20 


33 


to 


32 


60 


1 20 


60 1 


22 


60 


11 


to 


13 


10 


11 


10 


11 


20 




t 




1 


1 


H, I . I I 


3t 


10 


31 


■ 


16 


ao 


19 


.90 


1 IB 


.10 I 


1».10 


" 


-SO 


n 


.00 


U 


30 


15 


OO 




* 




, 


1 


M r I t 


40 


.90 


44 


10 


41 


40 


43 


.60 


1 34 


iO 1 


34 


.40 


19 


.40 


26 


00 


20 


10 


" 


50 




j 




1 


1 


* 1 1 _ *■ 


>,2 


.50 


ST 


.00 


43 


90 


45 


.40 


1 30 


.50 1 


34 


60 


1 24 


.TO 


36 


50 


19 


10 


16 


60 




« 




1 


1 


III 1 


52 


.00 


54 


70 


40 


10 


43 


.00 


1 33 


30 1 


35 


30 


24 


.10 


25 


.90 


19 


20 


18 


30 




1 




1 


1 


1 1 1 1 


63 


,10 


ST 


.00 


40 


.OS 


39 


.30 


1 30 


00 i 


31 


90 


1 21 


.30 


29 


.10 


19 


.60 


18 


30 




j 




! 


i 


till 


46 


-so 


52 


.10 


42 


.10 


« 


.30 


1 28 


50 1 


33 


10 


1 21 


.80 


16 


■" 


19 


30 


20 


30 




1 




1 


i. 


1 1 1 1 


48 


.40 


40 


.10 


35 


.00 


1 36 


.60 


1 21 


.30 1 


20 


30 


1 20 


.00 


20 


.30 


19 


.20 


22 


.50 




1 




1 


i. 


1 1 1 1 


30 


.20 


35 


.00 


IS 


.80 


I 22 


.90 


1 18 


80 


11 


.60 


1 19 


.90 


IB 


.10 


19 


.20 


21 


.10 




1 




1 


, 


1 1 1 1 


50 


.20 


52 


.10 


30 


.80 


t 35 


.30 


1 25 


80 


30 


.80 


1 19 


.20 


26 


.80 


19 


.20 


33 


.00 




1 




1 


I 


1 1 1 1 


52 


.20 


S3 


.10 


39 


.80 


1 41 


.90 


1 30 


.90 


31 


.00 


1 2» 


.40 


29 


.20 


19 


.40 


24 


.00 




1 


s 


I 


[}; 


til 1, 


43 


.40 


44 


.20 


32 


.60 


1 39 


.60 


1 26 


.40 


31 


.80 


1 25 


.80 


26 


.40 


22 


.40 


22 


.10 




! 




1 


t 


III f 










42 


.00 


1 40 


.10 


1 30 


.00 


31 


.20 


1 








19 


.90 


1 20 


.20 




J" 
1 
1 
i 
1 




1 
1 
1 
1 
1 


): 

1 
1 

1 


till 
1 1 1 1 
III 1 
III 1 
1 1 1 1 










38 


.20 


1 43 

1 

1 

1 

1 


.30 


1 21 
1 25 
1 18 
1 28 

1 


.30 
.00 
.00 
.60 


31 
22 
19 
30 


.00 
.00 
.30 

.60 


1 
1 

1 
1 

1 








IS 

21 


.10 
.50 


1 13 
1 23 

1 
1 
1 


.10 
.10 
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TABLE 1.1: DAILY FLOWS (ML/d) 19B4 



UI 


oil 




res 




HUl 




Ml 




mi 




jDII 




JOi 


' 


JUH 


' 


SE> 




OCT 




Hoy 




DEC 






B 


•c 


k 


I 


> 1 


t 


1 


t 


» 


T 


K 


1 


k 


T 1 


> 


I ( 


« 


T 


> 


T 


9 


■c 


» 


1 


Hoy 










i 


1 


; 














1 




% 






44.23 


44.55 










TOt 










"i 


J 


[ 




2S.S0 


27.90 








1 




1 






42.00 


49.06 










H£D 






21.20 


21.20 


i: 


iti 




14.40 


30.00 








1 


96.00 


56.60 1 






41. 95 


45,09 










tBU 






24.90 


26. CO 


20.40 I 


29 .«0 






2S.90 


20.70 








1 


41.10 


49.60 1 






44.14 


46.90 


16.71 


10.94 






rn 






21.00 


36.10 


24.90 1 


21.10 






27.(0 


19,(0 


29.10 


31.20 




1 


11.70 


1(.40 1 






41.(4 


43. SS 


39.16 


10.95 






■AT 






20.00 


30 .SO 


20.90 1 


IO.20 






20.00 


14.10 


11. to 


23.10 




1 


30.10 


21.30 1 


41.17 


43.11 


IC.Ol 


34.23 


21.42 


20.63 


19.16 


14.22 


inn 


11.40 


11. 90 


21.00 


11.10 


21.00 1 


11.S0 


19.10 


10.10 


10.00 


11.30 


10.70 


11.00 


36.30 


30.10 . 1 


33.00 


14 .00 1 


11.06 


26.50 


22 .09 


14.11 


12.71 


11.16 


9.12 


19.41 


MOH 


!>.» 


21.10 


21.10 


24 .SO 


11.90 1 


23. SO 


21.40 


24.10 


10. n 


W-*« 


32.90 


16.10 


41.90 


49,10 1 


13.10 


33.50 1 


44.41 


47. SS 


14.16 


19.71 


29^41 


11.14 


19.41 


11.94 


me 


24.90 


11 .ID 


21.10 


29.40 


10-10 1 


24.90 


21.00 


34.00 


».10 


31.40 


11.10 


14.10 


51.10 


1S.30 1 


41.40 


43.60 1 


54.96 


99.41 


I4.1I 


34.21 


30.49 


31.(1 


11.01 


11.06 


IKD 


17. SO 


21,04 


21.40 


14 .90 


14.90 1 


11.00 


29.(0 


11.00 


2(.ia 


10.10 


11.(0 


12.60 


43,90 


«I.IO 1 


3(.10 


10.90 1 


U.99 


91.96 


11,11 


37.41 


3(,49 


10,09 


19.45 


13.91 


71ill 


M.IO 


21. 10 


21.00 


24.60 


24.40 1 


10.40 


22.90 


24,20 


10.90 


31.00 


33.10 


14.90 


14.10 


16.10 1 


41.70 


4}. 10 1 


94,77 


94.(0 


«.n 


37.23 


18,60 


18,43 


21,86 


15.14 


Fltl 


».(0 


21. ID 


21.40 


24 .90 


16,90 1 


21.00 


15.90 


It. 10 


10. OD 


31,00 


31.20 


14.90 


lliOO 


16.00 1 


46,00 


47.10 1 


49.14 


92,11 


30.13 


33.14 


17.41 


19.S9 


21.41 


14.27 


(Kt 


M.iO 


21.20 


20.10 


20.60 


21.10 1 


11.10 


20.00 


20,10 


14.90 


ii.eo 


11.10 


11.00 


31 .00 


16.90 1 


13.10 


11 . 10 1 


o,ii 


45.91 


16.91 


11.45 


10.59 


30,61 


19.41 


19.36 


ISH 


IS. 40 


10.10 


20. <0 


11.60 


20. 10 1 


11.30 


U.SO 


10.40 


lO.oo 


»,(« 


19.20 


29.10 


14,90 


26.90 1 


17.40 


U.SO 1 


11.91 


24.04 


14.36 


14.19 


12.49 


16.91 


11,11 


16.17 


noil 


11. (0 


26.30 


22.10 


24.40 


20.90 1 


26.60 


11.10 


to. 10 


17.40 


11.10 


41.(0 


.42.90 


36,10 


19.00 1 


u.oo 


IT. 10 1 


45.09 


45.91 


11. M 


14.(4 


19.14 


10,90 


19,11 


11.41 


Kit 


».10 


21.00 


21.10 


19.00 


24.20 1 


11.90 


29.30 


11.00 


31.10 


14,00 


«.10 


49.10 


»tK 


46.40 1 


41.10 


*4.(0 I 


49.91 


91.(0 


11.33 


32,41 


31,11 


30,41 


19,11 


23-21 


mo 


n.»o 


21. SO 


21.10 


39.40 


24.40 1 


».60 


14.(0 


27.90 


».00 


IS .00 


41.90 


42.90 


44,10 


44 .10 1 


49.20 


SO. 40 i 


45.06 


49. SO 


14.(3 


11.73 


39,11 


30,77 


19.99 


21,99 


nu 


3S.io 


21 .SO 


if.n 


2-1. iO 


22.00 1 


19.90 


14.10 


20.00 


12.40 


14,10 


33.40 


15.90 


3S.40 


91.90 1 


31.70 


a. St 1 


41.10 


90.11 


10.99 


11.54 


31.21 


30.99 


11.41 


13,00 


fii . 


2} .10 


10.40 


11 .SO 


3S.10 


21.00 1 


24.10 


11.10 


2S.0D 


1(.90 


11.00 


31,10 


19.90 


(1,10 


95 .10 1 


51.20 


91.10 1 


40.00 


SI .00 


20.54 


31.73 


21.99 


31.31 


19.21 


22,36 


its 


21.00 


11.10 


20. <0 


10.60 


20.SO i 


19.20 


19.90 


20.00 


»,40 


11.40 


26.90 


10.00 


40 ,00 


91.24 t 


19.60 


41.40 1 


M.13 


31,11 


11 .32 


20 ,09 


30.21 


19.06 


11.71 


11.45 


UfH 


lo.io 


IB .30 


IS. 20 


16,10 


14.00 1 


11.00 


14.00 


17,60 


IS .20 


19.10 


1«.10 


29.30 


31,10 


40.10 1 


11.10 


22.90 1 


19 .04 


21.90 


19.99 


17.43 


13. (( 


11.00 


11.99 


1(,94 


KW 


24. CO 


11.10 


20.00 


24.90 


10.40 1 


SS.10 


20.90 


19.19 


10,40 


21.10 


14.90 


16.70 


49,90 


51,10 1 


17.60 


3t.l0 1 


42.92 


47.64 


2(.54 


34.95 


29.09 


30.17 


16.90 


11.99 


Wll 


u.to 


2S.30 


20. eo 


23.60 


24.10 t 


26.00 


21.10 


19.60 


21.10 


10.00 


11.70 


17.00 


44,10 


45,60 1 


46.00 


47,90 1 


51.18 


90.92 


27.45 


11.90 


26.16 


11.94 


14.12 


16 .83 


no 


24. 10 


28.20 


24.10 


23.00 


21. SO 1 


19. 60 


13.10 


16,40 


29.60 


10.00 


M.20 


19.10 


40,10 


41.30 1 


46.60 


49.90 1 


4(.11 


94.00 


24.90 


11.23 


31,11 


1«,3( 


19.12 


16.36 


7«U 


24.40 


2C.S0 


21.00 


2S.10 


20.90 1 


IS.IO 


21.10 


29.40 


29.40 


31.00 


40.30 


44.40 


92.40 


9(.10 1 


91i(0 


91.10 1 


93.13 


99. 4( 


10.32 


10.06 


39,18 


39. 99 


11.91 


11.00 


r»i 


21. W 


li.lO 


33.10 


26.00 


29,30 1 


24.90 


19.10 


11 ,00 


J0.9O 


31.00 


44.60 


49.00 


99.10 


(0 ,00 1 


M.20 


94.90 1 


4(.3( 


52.11 


11.14 


13.04 


14,18 


14.41 


14.54 


17,13 


»A1 


21.50 


22.10 


20. SO 


10.90 


16.00 1 


10.20 


16.10 


19,90 


20.40 


12.(0 


37.80 


41.90 


94 -to 


96.10 1 


47.10 


49,(0 1 


40 .13 


41.13 


11.71 


20.04 


U.SO 


JO. 13 


ll.K 


n.«o 


SUM 


20.20 


U.OO 


U.oo 


11.10 


19.10 1 


10.00 


11.00 


16.90 


11.10 


20.10 


36.50 


24.90 


46.10 


49,70 i 


30. 90 


31 -OO 1 


» . 13 


2S.33 


16.(3 


19.14 


16.09 


17.68 


15,54 


16,59 


HC3M 


2« . (0 


21.00 


24.20 


2S.B0 


20.10 1 


25.10 


14.S0 


11,90 


21.10 


30.10 


16.10 


11.90 


96.00 


90.(0 1 


SO. 40 


91.10 1 


41. 9S 


42.05 


25.45 


30.11 


12.68 


16.50 


12,64 


17.64 


TOE 


Il.W 


2t.lO 


20. SO 


31.90 


20.60 1 


25.20 


19.10 


22,90 


31.50 


13. SO 


41.10 


4(.10 


(B.IO 


61,10 1 


51.10 


54 . 10 1 


44.13 


48.(2 


33-99 


11.21 


21.12 


15.11 


19.27 


19 .49 


KEO 


Z&.30 


20.10 


2S.10 


lO.OO 


2S.00 1 


20.00 


11.10 


30.00 


21.30 


31.60 


35-60 


31.00 


66.60 


64.70 1 


49.70 


52-60 1 


46.14 


41.60 


29.99 


30.41 


11.99 


17 .00 


11^17 


16.44 


Tail 


24.10 


28.10 






34.60 1 


25.10 


24.10 


21.00 


31.10 


35.00 


46.60 


90.60 


91.60 


90.90 1 


90.00 


92 .10 1 


43.33 


46.(6 






23,41 


26.09 


19.21 


11-13 


m 


IS. 30 


2( .10 






24. SO 1 


3C.10 


10.10 


26 ,50 






90.00 


51. «J 


4D.30 


41.10 1 


49.50 


52.90 1 


40.(6 


44-77 






21.86 


21.10 


11 .04 


16.71 


MI 


20. SO 


22.00 






21,00 1 


lO.M 


U.SO 


21.10 






19-30 


42.90 


3a . 10 


19.30 1 




1 


10-41 


15-04 










19.17 


16.(6 


sun 


20. SO 


lt.90 






1 




11.90 


10.54 










30.90 


33.00 1 




1 


14.41 


23 J9 










ll.(( 


16.40 


mm 


21.00 


2S.00 






.1 




23.10 


17,00 










99-10 


36.40 1 




1 














>9.3i 


11 ,0( 


TUE 


23.90 


it.ta 






1' 


' 














61.10 


62.90 1 




1 












» }■ 



WATER PLAKT OPTIMIZATION STUDY 
UNION WATER SYSTEM 



PAGE 3 OF 
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TOE 

HSU 

THU 
FRI 
SAT 
SUH 
M01I4 
TOE 
H£D 

Tao 
rat 

SAT 

sou 

HON 
TUE 
USD 
THO 
FRI 
SAT 
SUN 

TUB 
MED 
THO 
FHI 
SAT 
SUN 
HQN 
HIE 
HED 
TEU 
FRI 
SAT 
SUN 
hON 
TUE 



JAH 




ILB 




HUt 




MR 




lai 




JUB 




JOL 




AUG 




SXP 




OCT 




KOV 




DEC 




R 


1 


R 


T 


R 


t 


a 


1 


R 


T 


R 


T 


R 


1 


R 


T 


R 


t 


» 


T 


n 


I 


R 


1 














27.3 


25.0 










35.2 
























13,1 


15.6 










26.5 


24. B 










40.6 












40.8 


49.1 










19.5 


24,3 










23.4 


24.9 


31. S 


33.0 






33.9 












41.7 


44.4 










25. J 


2e.2 










23.4 


25.7 


27.9 


33.4 






45.7 




48.0 


48.7 






37.1 


42.1 










n,» 


25.9 


21.1 




24.0 


24.7 


19.2 


20.0 


36.9 


37.2 






36.9 




50.5 


55.6 






42,6 


43.2 


2S.4 


31.0 






IS. 4 


19.0 


20.6 




21.4 


19.6 


17.3 


18.7 


28.7 


32.3 


25,0 


27.0 


21.7 






52.6 






29.0 


31.2 


21.2 


18.6 






lfi.4 


16.4 


23,1 




21.2 


18.5 


18.1 


17.5 


2«.9 


28,0 


21,3 


23.4 


23.4 






40.7 


27.1 


33.3 


20.1 


19.6 


12.7 


16.6 


12.0 


17.8 


19.3 


23.5 


24.0 




21.4 


22.2 


17.1 


19.9 


29.6 


31.1 


28.6 


30.9 


45.1 






38.5 


51.8 


53.6 


28,9 


34.1 


Si.l 


37.0 


23.6 


26.7 


23.0 


24.3 


21,7 




21.0 


23.6 


19.6 


23.6 


34.9 


34,7 


31,5 


32.8 


56.2 






39.8 


63.4 


60,8 


34.8 


3«.S 


25. 5 


38.2 


23.8 


26.9 


20.0 


23.3 


23,5 




21.1 


25.1 


23.9 


25,1 


3S.3 


39.3 


32.9 


37.6 


39.8 






42.0 


94.0 


97.9 


30.5 


34.6 


35.4 


26.2 


22.3 


27.2 


22.0 


23,4 


23.3 




24.1 


24.9 


24,0 


25.5 


41.7 


46.2 


36.9 


42.2 


40.1 






91.9 


53.2 


55.8 


30.9 


32.3 


15.9 


30,6 


27.7 


25.9 


19. « 


24.0 


20.1 




20,9 


23.9 


19.7 


25.0 


44.2 


46.6 


39.8 


43.0 


50.8 






61.6 


48.9 


51.0 


32,2 


33.6 


30,3 


30,7 


20.0 


26.8 


19. S 


19.3 


20.2 




20.6 


19.0 


19.8 


20.5 


38.6 


43 J 


36.9 


39.7 


47.9 


50.1 




90.9 


43.9 


46.5 


22.5 


21.0 


17.6 


19.2 


18.6 


18.9 


15.6 


17,0 


20.4 




20.7 


17.8 


17.3 


I»,2 


35.0 


34.1 


26.3 


28.7 


26.5 


23.2 




31.0 


25.9 


27.0 


16.4 


ie.4 


14.7 


16.8 


13.8 


17.0 


29,2 


24.0 


20.5 




20.6 


22.2 


26.1 


30.3 


38 .6 


43.9 


44.0 


45.9 


29.5 






52.6 


43.8 


45.1 


16,1 


20.0 


16.1 


18.9 


29.4 


28.3 


21.5 


26.0 


22.7 




20.5 


24.6 


26.4 


27.1 


44.3 


46.6 


32.2 


32.3 


15.8 






54.5 


43.3 


48.6 


32.0 


33.9 


»-2 


25.6 


25-1 


27.9 


19.5 


23.7 


25.0 




21.0 


22.0 


24.7 


29.6 


35.1 


37,2 


30,0 


31.3 


36.5 






46.9 


48.3 


49,3 


29,6 


33-6 


26.1 


29.9 


23.1 


24.7 


22, a 


23.4 


20.2 




21.1 


23.3 


31.0 


31. g 


36.3 


37.5 


27.1 


30.1 


41,1 






46.8 


46.2 


48.3 


32,5 


33,6 


28.4 


39.3 


19.4 


33.3 


20.6 


24.0 


20.4 




21 .B 


25.2 


23.6 


28.6 


30.1 


33.4 


29.7 


34.1 


49.4 






40.5 


45.3 


50.7 


30,7 


39,6 


25.7 


38.5 


23.3 


25.4 


19.6 


18.6 


21.0 




21.1 


19.6 


23.5 


25.0 


20. S 


24,7 


13.6 


11.8 


35.6 






35,7 


42.9 


42.8 


22,5 


19.8 


20.0 


19.5 


18.9 


19.6 


19. S 


17,9 


20,4 




14.1 


17.0 


17.1 


22,7 


23.4 


23,6 


15.9 


18.4 


28.9 




21.2 


22.1 


23.8 


25.6 


IS.l 


18.0 


17.0 


17.1 


19.1 


18.3 


21. e 


23.1 


30 .s 




22.5 


24.8 


32.0 


34-0 


26.0 


26.8 


26.7 


29.7 


42.0 




36.1 


38.7 


47.1 


48.5 


26.7 


31.7 


25.8 


30.0 


15.3 


19.5 


22. B 


25.3 


24 .S 




22.5 


26.5 


36.6 


41.1 


33.0 


37.3 


30,1 


33.2 


49.2 






46.1 


49.5 


51.7 


l».i 


31.4 


38.3 


29.2 


19.1 


IB. 6 


22.0 


24,0 


20,3 


24.6 


25.4 


27.4 


36.2 


37.9 


34.7 


36.9 


n.8 


11.9 


49.7 






48.1 


90.6 


92.9 


31.1 


32.5 


22.7 


28.4 


18.9 


IB.O 


22.2 


24,5 


26 .a 




28.5 


29.2 


33,5 


37.6 


36.0 


39.2 


33.4 


35.1 


51.1 






49.4 


49.1 


92.6 


32.7 


31.4 


28.2 


29.7 


19.1 


18.4 


19.7 


24.2 


22.2 




25.8 


29.3 


3S.0 


38.5 


43.2 


45. B 


36.4 


39.5 


50.3 






49,0 


49.9 


51-8 


29.1 


31.6 


26.7 


30.5 


19.2 


18.2 


19.6 


19.2 


20. G 




20.9 


19.7 


27,9 


29.5 


38,3 


42.3 


23,3 


23.2 


46.8 






40.1 


41.9 


44.2 


20,9 


20.7 


20.7 


19.7 


19.1 


19.4 


19.6 


17,9 


20.6 




18.4 


18,0 


22.2 


24.1 


33.7 


34.3 


22.0 


23.9 


38.7 






22.9 


31.3 


31.4 


16.2 


17. a 


19.5 


18.0 


18.6 


n.3 


23.7 


2i.O 


20.7 




22.8 


27.6 


31.5 


35.0 


33.4 


36.0 


35. B 


18.6 


58.8 






42,5 


40.9 


42.5 


23-3 


29.4 


23.8 


28.2 


19.5 


19.0 


23.0 


25.2 


21.4 


26.3 


24.6 


27.2 


32.4 


35.6 


32.4 


34.6 


37.1 


42.6 


53.5 


S5.0 




47,8 


42.1 


46.7 


2B.6 


32.3 


25.8 


29.6 


19.0 


20,1 


22.3 


25. e 


25.6 


27.4 


25.3 


24.9 






33.7 


35.8 


44.2 


45.7 


38.5 


40.5 




48.6 


47.1 


47.6 


34.7 


32.3 


28.9 


29.1 


18.6 


17,2 


20.4 


23.4 


26.5 


30.0 


25.5 


28.3 






31. 3 


32.8 


44.6 


46.7 








50.7 


44.6 


48.0 


26.8 


30.3 


21.7 


30.3 


18.6 


17.5 










27.4 


28.2 






27.8 


31.5 


49.1 


52.7 








50.7 


42.9 


46.9 






31.6 


28.7 


18.5 


19.2 










15.9 


IB .7 










37.5 


43.5 








45.5 


34.6 


39.1 






10.2 


20.9 


18.4 


19.3 










11.4 


16.7 










36.5 


36.7 










23.2 
41.0 


24.8 
42.3 










18.6 
IB. 6 


11.3 
16.5 




i 






: 


i 


































18.7 


19.6 



HDH 

TUE 
HED 

xau 

FRt 
Sti.1 
SDN 
HON 
TDE 
ISD 

SAT 
SON 
HM 
TD£ 
HCD 
TBD 

nil 
sia 

suu 

HW 

TOE 
HED 
TED 

ml: 

SAt 
SOU 
HDH 
TOE 
WED 
TflD 
FAl 
SAT 
£tlN 

Km 

WE. 
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TABLE 1.1: DAILY FLOWS (ML/d) 1986 



( OtT 


JU 




1 rEB 


1 


HUI 




UK 




mr 




An 




JUL 




1 


ma 


1 9EF 


■ 


acn 


1 MV 


1 


lac 


CM 1 


1 
1 


t 


T 


1 « 1 


:f- t 


« ^ 


i I « 


$ 


■* 


1 


B 


n\ 


». 


» 


I; 


I 1 


T 1 9 1 


T 1 


* 1 


« 1 i 1 « 


1 


* « » 


i 

. J 


1 

1 HDH 








1 






















1 


1 




, 






1 


1 


KM 1 


1 TOE 








1 






S9.9 


29.0 










27.0 


30.1 


1 


1 




1 






i 


1 


L 1UE i 


1 NED 


19.3 


11.1 




1 






29.7 


30.0 










31.1 


37.6 


I 


1 




1 






a 


■1: 


[ miw i 


1 ^BU 


11 .S 


a(v> 




s 






19,1 


s»:.* 


32.4 


16.9 






37.9 


37.0 


J 


1 




1 






it 


J 


i wo 1 


1 r»i 


23.1 


21. E 




1 






17.5 


21.2 


36.6 


19. > 






19.1 


44.1 


1 


1 




1 






t 


i 


ni 1 


1 MI 


IJ.i 


18.1 


1 20.9 1 


19.2 1 


20. ( 




20.6 


21.0 


23.3 


39.4 






42.7 


49.9 


1 


1 




1 






i; 


1 


at 1 


I SUN 


20.1 


11. t 


1 10.9 1 


17,0 1 


19.1 




(9.3 


19.2 


21.7 


29.1 




2<.l 


39.1 


41. S 


1 


1 




1 






i 


1 


tm 1 


1 nOH 


11. S 


2<.9 


1 21.7 1 


14.4 1 


24.1 




26.1 


29.1 


33.4 


30.6 




3S.7 


47.0 


90.7 


1 


} 




1 






-j. 


i 


KM 1 


1 TVE 


K.O 


2(.9 


1 24.1 1 


15.4 1 


35.3 




26.7 


29.7 


36.6 


39.6 




19.9 


44.2 


42.7 


( 


i 




1 






1 


1 


TOI 1 


1 ICIl 


».( 


Jt-I 


1 25. C j 


19.9 1 


34.6 




24.0 


39. • 


41.1 


40.4 




42.1 


37.0 


39.L 


t 


1 




I 






1 


1, 


we i 


1 TIU 


:i.l 


2e.« 


1 2i.9 1 


19,1 1 


26.1 




IS.V 


39.1 


36.0 


40.9 




39.2 


39.0 


40.1 


.»■ 


1 




i 






# 


i 


»ao I 


1 mi 


19. ( 


21.9 


1 21.1 1 


19,3 1 


19.2 




U.l 


29.4 


27.1 


19. 1 




11.9 


33.1 


36. i 


*• 


1 




1 






11 


.,. 


ru ( 


1 "T 


11.1 


10. ( 


1 20.7 1 


19.6 1 


19.3 




n.* 


33.6 


32.1 


n.i 




39,0 


31.0 


39.9 


1 


1 




1 






I 


1 


9AT ( 


1 SUD 


1«.7 


n.3 


t IO.S j 


17.3 1 


19.3 




a.f 


li.i 


33.7 


31.» 




32.* 


21.1 


34.4 


! 


1 




1 






t 


1 


sua 1 


1 rm 


M.2 


:«-] 


1 2S.1 1 


li.e I 


20.7 




29. C 


31.1 


40.6 


41.6 




16.0 


39.0 


16.4 


1 


1 




1 






j; 


1 


K* 1 


1 IQE 


1».5 


a<.2 


1 23.9 1 


19.1 1 


10.1 




29 ■• 


29 -i 


4i,» 


41.6 




14.2 


19.> 


43.0 


1 


1 




1 






% 


•\ 


101 1 


1 HED 


1S.< 


n.t 


1 23.4 1 


15.9 1 


35.0 




29.9 


30.2 


16.0 


U.D 


29.6 


11.6 


41.0 


43.6 


1 


1 




1 






■I 


1 


KB ( 


1 TAU 


IT.« 


20. i 


1 29.9 1 


16.1 1 


21.2 




19.1 


2».l 


39.5 


41.5 


33.9 


U.9 


40.9 


49.4 


1 


t 




ii 






t 


1 


TBD 1 


.1 •*!: 


24.0 


21,2 


1 20,1 1 


29.9 1 


21.7 




26.6 


30.0 


36.1 


16,1 




36,7 


91.2 


93.1 


1 


1 




1 






t 


1 


nil 1 


1 MT 


10.3 


10.2 


1 19.4 i 


19.3 1 


19.4 




15.9 


26.1 


29.6 


30.3 




39.9 


41.2 


46,7 


1 


1 




I 






f: 


.1 


-OKI 1 


1 SUM 


M.l 


li.s 


1 19.1 1 


19.9 1 


19.4 




20.1 


30.3 


22.1 


22.4 




19.6 


31.0 


33.9 


1 


'£ 




I 






i 


:i 


■Urn t 


1 MP" 


U.f 


21.3 


1 rit 1 


14.2 1 


21.9 




14.7 


a«.< 


30.6 


11.0 




14. S 


40.7 


44.0 


1 


'1 




1 






i 


1 


Mnl 1 


1 1UE 


21.2 


24. C 


1 22.9 1 


14 .< 1 


24.9 




26.0 


3».'f 


29.1 


12.6 




16.1 


90.1 


93.6 


1 


1 




1 






i: 


1 


1UE J 


1 MEO 


24. 


25.9 


1 22. ( 1 


JJ-9 1 


25.2 




19. 1, 


23,3 


39.1 


19.1 




17.9 


32.6 


99.6 


1 


1 




1 






1 


1 


»D 1 


1 MU 


24.9 


n.i 


I 21.1 1 


21.7 1 


25.9 




31.4 


30.4 


30. S 


16.9 




It.O 


99.9 


96.3 


1 


1 




1 






1 


1 


taa 1 


1 «« 


aj.i 


ST. 2 


1 19.3 1 


IS.S 1 


35.3 




26-9 


iJ .1 


36.0 


14.6 




IS. 9 


46.3 


45.0 


1 


1 




1 






k 


A 


I IM 1 


1 »T 


zl.« 


19. V 


1 19.3 1 


l».:l 1 


12.7 




24.9 


24.9 


39:7 


39.0 




26,9 ' 


17.3 


^•* 


1 


I 




1 






i 


'% 


«M 1 


1 SUV 


io.s 


19. » 


1 19.4 1 


l»-.9 1 


19.4 




22.4 


30.4 


20.7 


12.9 




13.1 


17.9 


39 -J 


i 


1 




* 






1 


i 


sun 1 


1 MM 


24 .2 


2«.l 


1 24.5 1 


H.S 1 


12.9 




33.4 


3«.i 


33,1 


19.9 




40.9 


41.2 


41.2 


i 


J 




;i' 






1 




HDH 1 


1 -njE 


21.1 


29.2 


1 23 . e 1 


2S.1 1 


39.0 




38.0 


36.0 


14.1 


19.6 




tt.O 


46.7 


50.9 


1 


.1 




1 






1 




TUE 1 


1 WD 


14. S 


29. 


1 21.) 1 


25.9 1 


34.9 




34.6 


13.0 


36.0 


U,6 




«.« 


SI. 9 


S7.3 


i 


:» 




1 






1 




ma 1 


1 MU 


2«.T 


2S.7 


1 29.1 1 


29.0 1 


36.5 








37.4 


19.1 




41.2 


44,2 


94.9 


i 


! 




I 






1 




tSD 1 


1 r»j 


23. 1 


2«i4 


1 20.7 1 


29.1 1 


19.5 








li.I 


tl.2 




37.9 




.; 


Jr 


I 




;!• 






€ 




r«i 1 


1 MT 








1 


19.3 








16.1 


19.9 




15.6 






1 


1 




1 






i 




SJll 1 


1 SUN 








1 


19.9 














30,0 






* 


1 




1 






1 




suii 1 


1 Km 








1 


19.1 


21.9 












ie.9 






i 


1 




1 






( 




KM 1 


1 TUE 








:( 






















1 


1 




' 






1 




TUE 1 



.&!#. j£. 
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TABLE 2.P: PARTICtJLATE REMOVAL SUMMARY 



JAN 



FEB 



MAR 











1986 






MAX. 


MIN. 


AVG. 


Turbidity (FTU) 




R 


6.30 


3.00 


4.03 






T 


0.24 


0.07 


0.14 


Prime Coagulant 


(rag/L) 




* 5.37 


* 4.07 


* 4.85 


Coagulant Aid 


(mg/L) 




0.16 


0.09 


0.12 


Metal Res. Al 


(mg/L) 


R 












T 


0.08 


0.07 


0.08 


pH 




R 
T 








Temperature 


IDeg.C.) 


R 


0.50 


0.50 


0,50 


Turbidity (FTU) 




R 


4.80 


1,20 


2.24 






T 


0.18 


0.07 


0.11 


Prime Coagulant 


(mg/L) 




* 5.35 


* 4.57 


* 4.95 


Coagulant Aid 


<rag/L) 




0.10 


0.10 


0.10 


Metal Res. Al 


(mg/L) 


R 












T 


0.09 


0.02 


0.06 


pH 




R 
T 








Temperature 


(Deg.C.) 


R 


0.50 


0.50 


0.50 


Turbidity <FTU) 




R 


18.40 


1.50 


4.29 






T 


o.n 


0.08 


0.10 


Prime Coagulant 


(mg/L) 




* 7.10 


* 4.64 


* 5.29 


Coagulant Aid 


(mg/L) 




0.12 


0.05 


0.08 


Metal Res. Al 


(mg/L) 


R 
T 
R 
T 

R 








pH 




0.08 


0.04 


0.06 


Temperature 


(Deg.C.) 


1.00 


0.50 


0.60 



MAX. 



1985 



t MIN. 



AVG. 



57.30 


3.70 


14.49 


0.61 


0.16 


0.26 


31.50 


14.00 


18.42 


0.32 


0.11 


0.16 


0.06 


0.03 


0.04 


2.00 


0.50 


0.70 


12.80 


1.60 


3.31 


0.90 


0.14 


0.30 


15.70 


11.00 


13.79 


0.26 


0.10 


0.14 


0.05 


0.03 


0.04 


0.50 


0.50 


0.50 


34.60 


2.10 


13.21 


0.72 


0.13 


0.23 


27.20 


13.30 


19.67 


0.25 


0.10 


0,15 


0.04 


0.01 


0.02 


4.80 


0.50 


1.30 



MAX. 



1984 



MIN. 



AVG. 



8.60 


3.50 


4.96 


1.40 1 


0.18 


0.50 


20.90 1 


11.70 


14.94 


0.15 1 


0.15 


0.15 


0.03 


0.02 


0.03 


0.50 1 


0.50 


0.50 


58.90 


3.10 


6.65 


0.66 


0.20 


0.31 


34.80 


11.80 


15.31 


0.25 


0.15 


0.16 


0.05 


0.03 


0.04 


1.00 


0.50 


0.70 


83.60 


4.70 


11.27 


0.74 


0.13 


0.31 


38.40 


12.10 


18.89 


0.15 


0.15 


0.15 


:( 






0.06 


0.02 


0.03 


1.00 


0.50 


0.80 



MAX. 



J I, 



1983 



MIN. 



I AVG. 

1 

I 
I 
I 
I 
t 
,1 
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TABLE 2.0: PARTICULATE REMOVAL SOMMARy 



I MAX. 



laas 



HIN. 



I AVG. 



ii 
II 



MAX, 



1985 



I MIM. 



u 



1984 



AVG. 



II MAX. I MIN. I AVG. 



a 

— 1 1 

I) 



MAX. 



1983 
MIN. 



AVG. 





■,to«- — ■— ■ ■■ ■■ ' 

















- 




- 









- 





- 




1 1 







:_ 


^ 


J Turbidity (FTU) 




R 


20.20 


2.40 


7,81 




121.60 


1 


6.20 


1 


46.34 




25.70 


1 


2.00 




4.72 




1 








J 




T 


0.20 


0.08 


0.09 




0.42 


1 


0,12 


1 


0,19 




0.62 


1 


0.09 




0,13 




1 








1 Prime Coagulant 


(mg/L) 




26.80 


16.50 


20.63 




78.00 


1 


18.80 


1 


32.17 




29.00 


1 


15.60 




20.54 




1 








t Coagulant Aid 


(mg/L) 




0.20 


0.0 6 


0.12 




0.33 


1 


0.09 


1 


0.20 




0.15 


1 


0.15 




0,15 




1 








f Metal Res. Al 


(mg/H 


R 












1 




1 








1 










1 








J 




T 


0.13 


0.04 


, 09 




0.03 


1 


0.02 


1 


0.03 




0.05 


1 


0.02 




0.03 




1 








1 




T 








If 




! 




■ 


•-- 


T'l 




i 

r 










1 
1 








1 Temperature 

1 


(Deg.C.) 


R 


11,50 


1.50 


6.30 




13.50 


1 


3,50 


1 


7.00 




10 . SO 


1 


2.50 




5.40 


1 1 


1 







MAX 


1 Turbidity (FTO) 




R 


10.30 


2.70 


5,23 




22.10 


1 


4.00 


1 


8.91 




59.40 


1 


2.70 




14.72 




1 


1 






1 




T 


0.15 


0.08 


0.11 




0.35 


1 


0.10 


1 


0.14 




0.22 


1 


0.07 




0.10 




I 


1 






1 Prime Coagulant 


(mg/L) 




26.00 


17.30 


20,70 




21.90 


1 


17.70 


1 


20.25 




33.20 


1 


14.50 




20.24 




\ 


I 






1 Coagulant Aid 


(mg/L) 




; o.ie 


0.07 


0.13 




D.22 


1 


0.07 


1 


o.is 




0.25 


1 


(3,15 




P . 16 




1 


1 






1 Metal Res. Al 


(mg/L) 


R 












1 




1 








1 










1 


1 






1 




T 


0.12 


0.10 


0.11 




0.09 


1 


0.06 


1 


0.08 




0.06 


1 


0.03 




0.04 




1 


1 






1 pH 




m .: 








11 




* 




J: 




y 




t 










1 


I 






1 




f ■ 








■n- 




T 




f 




IT 




! 










1 


1 






t Temperature 


(Oeg.C) 


R 


IBiOO 


11.50 


14.90 




18.50 


1 


9.00 


1 


15.70 




15 . SO 


1 


10.00 




12.60 




1 


1 




JUN 


j 

1 Turbidity (FTU) 




R 


82.80 


3.70 


16.72 




29.00 


1 


3.10 


1 


10.81 




29.00 


1 


2.40 




6.55 




1 


1 






1 




T 


0.23 


0.07 


0.11 




0.20 


1 


0.10 


1 


0.14 




0.20 


1 


0.06 




0.11 




1 • 


•| 






j Prime Coagulant 


(mg/L) 




36.50 


17.50 


21.83 




24.40 


1 


17.90 


1 


20.29 




24.10 


1 


18.90 




20.20 




1 


1 






I Coagulant Aid 


(mg/L) 




23.00 


0.07 


0.14 




0.22 


1 


0.09 


1 


0.16 




0.15 


1 


0.15 




0.15 




1 


I 






1 Metal Res. Al 


(mg/L) 


R 












1 




1 








1 










1 


%' 






1 




T 


0.12 


0.06 


0.09 




0.09 


1 


0.07 


1 


0.08 




0.09 


1 


0.05 




0.Q7 




1 


1 






1 pH 




a 


8.04 


7.73 


7.89 






.1 




I 




41 




i 










i 


;t 






t 




f 


7.38 


7.34 


7.36 






f 




1 




ff 




f 








'f 1 


1 


1 






I, Temperature 


(Deg.C.) 


R 


22.50 


17.50 


20,10 




22.00 


1 


18.50 


1 


20.00 


II 


23.00 


1 


15.00 




20.60 




1 


1 
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TABLE 2.0: PARTICULATE REMOVAL SUMMARY 



JUL 



Turbidity (FTU) 

Prime Coagulant (mg/L) 

Coagulant Aid (mg/L) 

Metal Res, Ai (mg/L) 



I Temperature (Deg.C.) 



AUG I Turbidity (FTU) 



I 



Prime Coagulant 
Coagulant Aid 
Metal Res. Al 



(mg/L) 
(mg/L) 
(mg/L) 



I 

1 Temperature 



(Deg.C.) R 



SEP I Turbidity (FTD) 



I 



Prime Coagulant 
Coagulant Aid 
Metal Res. Al 



(mg/L) 
(mg/L) 
(rag/L) 



I 

I Temperature 



(Deg.C.) R 



1986 



MAX. 



MIN. 



AVG. 



18.70 
0.15 

22.20 
0.21 

0.14 

8.40 

7.75 

27.50 



3.00 

0.06 

18.40 



I 0.08 I 

I I 

I 0.09 I 

I 8.12 I 

I 7,53 I 

I 21.50 I 



7.49 

0.08 

20.53 

0.15 

0.11 
8.25 
7.61 

24.10 



1985 



MAX. 



I MIN. 



I AVG. 



12.70 

0.21 

21.50 

0.22 

0.21 



25.50 



16.20 

0.24 

21.30 

0.21 

0.11 



25.60 



20 . 50 
0.22 

23.00 
0.22 

0.08 



25.00 



3.20 

0.12 

14.50 

0.10 

0.06 



21.80 



1.70 
0.02 

18.50 
0.06 

0.10 



23.00 



3.00 

0.10 

18,30 

0.10 

0.08 



19.50 



6.45 

0.14 

19.00 

0.15 

0.12 



24 ,20 



4.59 

0.16 

19.87 

0.14 

0.11 



24.00 



5.90 

0.14 

20.14 

0.15 

0,08 



22.30 



1984 



MAX. 



I MIN. 



I AVG. 



19.60 


1.90 


5.55 


0.16 


0.06 


0.09 


20,90 


13.50 


18.54 


0.15 


0.15 


0.15 


0.10 


0.07 


0.08 


24.00 


21,00 


22.60 


12.00 


1.40 


3.75 


0.15 


0.06 


0.09 


16.20 


13.40 


15.06 


0.15 


0.15 


0.15 


0.13 


0.07 


0.09 


25.50 


23.00 


24.40 


40.40 


4.10 


9.44 


0.15 


0.09 


0.10 


27.20 


12.80 


16.09 


0.21 


0.09 


0.15 


0.08 


0.05 


0.07 


24.50 


18.50 


21.00 



1983 



MAX. 



MIK. 



I AVG. 



38,40 


2.40 


5,60 


0,17 


0.09 


0,11 


23.20 


19.70 


20.61 


0.15 


0.15 


0.15 



I 

0,13 I 0.04 



25.00 



24.00 



27.50 

0.15 

21.90 

0.15 



2.50 

0.09 

19.40 

0.15 



( 



0.14 I 0.07 
I 
I 

24.50 I 17.00 



I 

0.08 I 

I 

I 

24.70 I 

I 



8.32 I 

0.11 I 

20.58 I 

0.15 I 

I 

0.10 I 

I 

I 

21.90 I 
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TABLE 2.0: PARTICULATE REMOVAL SUMMARY 



OCT 



NOV 



'^m 



I MAX. 



1986 II 1985 I 

MIN. I AVG. I I MAX. I MIN. I AVG. I 



Turbidity (FTO) 



B I 

T I 

Prime Coagulant (mg/L) | 

Coagulant Aid (mg/L) I 

Metal Res. Al (mg/L) R I 

T I 

pH R I 

T 1 

Temperatftre (Deg.C.) R I 



Turbidity (FTU) 



R 
T 



Prime Coagulant (mg/L) 1 

Coagulant Aid (mg/L) I 

Metal Res. Al (rag/L) R I 

T I 

pH R 1 

T I 

Temperature (Beg.C.) R I 

Turbidity (FTU) R I 

T I 

Prime Coagulant (mg/L) I 

Coagulant Aid (mg/L) I 

Metal Res. Al (mg/L) R | 

T 1 

pH R I 

T I 

Temperature (Deg.C.) R | 



I 



I I 
N 
II 

I I 
I I 

II 
II 

1* 

11 

I 



7fl.60 
0.22 

44.10 
0.27 

0.08 



50 
09 



14.40 
0.09 



15.80 
0.12 

21.53 
0.16 



I 



0.07 I 0.07 t 



19.50 I 13.00 I 15.30 I 
I 



43.90 
0.23 

27 . 00 
0.26 



3.10 

0.09 

15.20 

0.09 



12,36 
0.16 

19.75 
0.16 



I 



II 

u 

rr 
1 1 
II ■ 
II 
II 
1 1 
II 

LI 

li 
II 
;i'f 
II 



0.09 I 0.09 I 0.09 I 



13.00 I 6.00 I 9.40 I 
I 



99.30 
0.39 

49.80 
. 38 



90 
14 



15.30 
0.10 



38.98 
0.21 

27.85 
0.21 



MAX. 



1984 



I MIN. 



I AVG. 



20.60 
0.13 

21.90 
0.19 

0.08 



2.20 

0.08 

14.20 

0.08 

0.04 



i 

17.00 I 15.00 



28.50 
0.30 

25.10 
0.26 



90 
09 



15.00 
0.09 



I 



0.07 I 0.03 

i 

I 

1^.50 I 4.00 



62.00 
0.33 

34.80 
0.28 



12.30 

0.11 



17. 
0, 



00 

11 



I 



I 



■■♦ 



-II 



0.03 I 0.02 



■I 



6.00 I 0.50 I 1.70 II 4.50 I 1.00 



4.87 

0.10 

15.65 

0.15 

0.06 



16.30 



15.62 
0.11 

19.86 
0.17 

0.04 



8.50 



21 . 20 
0.17 

22.14 
0.18 



O.03 



2.00 



1983 I 

MAX. I MIN. I AVG. I 
___ I 

26.90 

0.14 
25.50 

0.15 

O.OS 



19.00 



68.00 
0.16 

33.30 
0.20 

0.05 



10.50 



107.30 

0.90 

51.40 

0.50 

0.03 



1.50 



10 
08 



19.00 
0.15 

0.02 



10.50 



4.40 

0.09 

19.30 

0.15 

0.04 



3.50 



9.60 

0.12 

17.00 

0.15 

0.01 



-1.00 



11.26 I 

0.09 I 

20.83 t 

0.15 I 

I 

0.04 I 

I 

I 

15.10 I 

I 



14.20 I 
0.11 I 

21.64 I 

0.15 I 

I 

0.04 I 

r 
I 



7.20 



46.95 I 
0,22 I 

31.88 I 

0.23 I 

I 

0.02 I 



6.3b I 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE < AOQ 19,83 ) 



DATE 



TURBIDITY (FTU) 



Raw 



I Set. I Filter I Treat. 



COAGULANT 



mg/L 



COAG. 
AID 



mg/L 



FILTER I METAL RES. 
AID I Al (mg/L) 



pH 



mg/L 



Raw 



I Treat. | Raw | Treat. 



TEMP I 
DEG. C. I 



1 


2.60 


0.33 


0.11 


0.11 


2 


4.00 


0.56 


0.13 


0.12 


3 


3.20 


0.56 


0.13 


0.15 


4 


3.20 


0.80 


0,14 


0.13 


5 


5.90 


0.34 


0.11 


0.12 


6 


4.30 


0.49 


0.10 


0.10 


7 


2.40 


0.35 


0.10 


0.10 


8 


4.30 


0.52 


0.10 


0.10 


9 


3.10 


0.54 


0.12 


0.11 


10 


3.50 


0.61 


0.11 


0.12 


11 


38.40 


0.90 


0.13 


0.13 


12 


12.30 


1.00 


0.14 


0.17 


13 


5.70 


0.87 


0.14 


0.13 


14 


4.30 


0.97 


0.13 


0.13 


15 


5.20 


0.87 


0.10 


0.10 


16 


4.70 


0.54 


0.10 


0.10 


17 


4.70 


0.35 


0.09 


0.09 


18 


5.00 


0.20 


0.10 


0.10 


19 


4.30 


0.63 


0,10 


0.10 


20 


3.60 


0.41 


0.11 


0.11 


21 


3.40 


0,69 


O.IC 


0.10 


22 


5.70 


0.77 


O.IC 


0.10 


23 


6.00 


1.00 


0.10 


0.09 


24 


4.00 


0.56 


0.11 


0.11 


25 


3.90 


0.59 


0.10 


0.10 


26 


4.20 


0.68 


0.10 


0.10 


27 


5.00 


0.57 


0.10 


0.10 


28 


3.00 


0.34 


0,10 


0.10 


29 


4.20 


0.34 


0.10 


0. 10 


30 


4.30 


0.36 


0.10 


0.11 


31 


5.10 


0.53 


0.12 


0.11 



21 


70 





15 


20 


70 





15 


19 


80 





15 


20 


50 





15 


20 


80 





15 


20 


60 





15 


21 


00 





15 


20 


30 





15 


20 


10 





15 


21 


20 





IS 


23 


20 





15 


21 


90 





IS 


20 


10 





IS 


20 


60 





15 


20 


20 





15 


19 


80 





15 


19 


90 





15 


19 


90 





15 


19 


90 





15 


20 


20 





15 


20 


30 





IS 


21 


00 





15 


20 


40 





15 


20 


60 





15 


19 


70 





15 


21 


00 





15 


20 


80 





15 


20 


.50 





15 


20 


.40 





.15 


21 


.40 





.15 


20 


.40 





.15 



Ji 


f: 


•1 


1. 


i 


4 


1 


1 


1 


I 



I I 

I 0.04 I 



1 



I 



1 



I 



I 



I 



0.13 I 



I 0.05 I 

I I 

I t 

i f 



1 



I 0.10 I 

I I 



24.0 

24.0 

24.0 

24.0 

24.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

25. 

25, 

25. 

25. 

25. 

25. 

24. 

24. 

24.5 

24.5 

24.5 

24.5 

24.5 

24.5 

24.5 
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TABLE 2,1 1 PARTICOLATE REMOVAL PROFILE 



< SEP 1983 ) 





TURBIDITY (FTU) 




COAGULANT 


COAG. I 


FILTER 1 METAL RES. 








DATE 












AID I 


AID 1 Al (mg/L) 




pa 




TEMP 
DEG. C. 




Raw 


Set. 


Filter 


Treat . 


mg/L 


mg/L 1 


mg/L 1 Raw 1 Treat. 


Raw 1 Treat . 


1 


4.20 


1.10 


0.10 


0.10 


20.90 


0.15 1 


1 1 




1 


24.5 


2 


3.10 


0.86 


0.14 


0.10 


20.00 


0.15 1 


1 1 


> 1 


24.5 


3 


2.80 


0.51 


0,12 


0.13 


20.90 


0.15 1 


i f 


: 


1 1 


24.5 


4 


2.50 


0.71 


0.12 


0.10 


20.60 


0.15 1 


1 1 


i I 


24.5 


5 


5.00 
17.90 


0.68 
0.96 


0,11 
0.13 


0.11 
0,12 


21.30 
21.10 


0.15 
0.15 


1 




i 


24.5 

24.5 


7 


7.30 


0.91 


0.13 


0.13 


20.20 


0.15 1 


1 1 




s 


24.5 


a 


5.40 


0,88 


0.11 


0.11 


20.60 


0.15 1 


1 1 


. 


1 1 


24.5 


9 


5.60 


0.74 


0.11 


0.11 


19.60 


0.15 i; 


1 i 




' 1 


24.5 


10 


5.80 


0.40 


0.11 


0.10 


20.10 


0.15 i 


i 1 


^ 


1 


24.5 


11 


6.00 


0.52 


0.11 


0.11 


19,60 


0.15 \ 


1 1 




f f 


24.5 


12 


5.60 


1.00 


0.12 


0.13 


20.10 


0.15 1, 


1 1 


14 


1 


24.5 


13 


6.10 


1.60 


0.12 


0.11 


20,10 


0.15 1 


i 1 




1 


23,5 


14 


5.70 


0.81 


0.12 


0.12 


20.00 


0.15 i 


i i 


J 


! 1 


23.0 


15 


6.20 


0,66 


0,11 


0.12 


19,40 


0.15 1 


i 1 


' 


1 1 


23.0 


16 


27.50 


0.72 


0.12 


0.12 


21.70 


0.15 1 


1 1 


1 1 


23.0 


17 


14.00 


0.84 


0.11 


0.11 


20.50 


0.15 1 


1 1 




I 


22.0 


18 


12,00 


0.74 


0.11 


0.11 


21.90 


0.15 1 


1 1 


08 


1 


21.0 


19 


12.30 


0.69 


0.11 


0.11 


20.80 


0.15 1 


I I 


. 


i I 


21,0 


20 


12.70 


0.84 


0.11 


0.10 


20.70 


. 15 1 


1 I 


: 


1 1 


21.0 


21 


12.00 


1.10 


0.10 


0.10 


21,10 


0.15 I 


I 1 


; 


i J; 


21.0 


22 


12.80 


1.40 


0.10 


0,10 


21.20 


0.15 I' 




I ;ii 


20.0 


23 


14.30 


1,30 


0.13 


0.12 


19.60 


0.15 1 




1 I 


20.0 


24 


8.80 


1.30 


0.11 


0.11 


21.00 


0.15 1 






1 


18.5 


25 


6.70 


1.20 


0.14 


0.12 


20.90 


0.15 1 


1 1 


07 


1 


17.5 


26 


10.80 


1.10 


0.12 


0.12 


20.20 


0.15 1 




Ji 1 


17.0 


27 


5,90 


1.20 


0.10 


0.10 


20.40 


0.15 1 




! 1 


17,0 


28 


4.10 


1.30 


0.10 


0.09 


21,70 


0.15 1 






: I 


17.0 


29 


3.30 


1.40 


0.10 


0.09 


20.40 


0.15 1 




:; i 


18.0 


30 


3.10 


0.71 


0,10 


0.10 


20.50 


0.15 1 




t f 


18.0 


31 












1 






1 





J:-„ 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE < OCT 1983 ) 





TURBIDITY (FTU) 




COAGULANT 


CQAG . 


FILTER 1 METAL RES. 


1 




DATE 












AID 


AID 1 Al (mg/L) 


1 


pH 1 TEMP 
1 DEG. C. 




Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 1 Raw | Treat. | 


Raw 1 Treat. | 


1 


3.30 


0,57 


0.10 


0.10 


21,20 


0.15 




1 


1 1 19-0 


2 


2.10 


0.70 


0.11 


0.10 


20.90 


0,15 




1 


1 1 19.0 


3 


7.20 


0.72 


0.10 


0,10 


19.80 


0.15 




I. 


I 1 19.0 


4 


6.50 


0.62 


0.12 


0.12 


20.10 


0.15 




i 


1 1 19-0 


5 


5.00 


0.41 


0.13 


0.13 


20.00 


0,15 




i 


1 1 19.0 


6 


5.80 


0.74 


0.10 


0.10 


20.60 


0.15 ■ 




1 


\ I 19.0 


7 


6.10 


0.70 


0.09 


0.09 


22.20 


0.15 




1 


1 1 18.0 


8 


8.60 


0.56 


0.10 


0.10 


20.40 


0.15 




1 


1 t 18.0 


9 


5.70 


0.79 


0.07 


0.08 


20.40 


0.15 




1 


1 1 18.0 


10 


4.30 


0.71 


0.09 


0.08 


19.90 


0.15 




1 


1 1 17.0 


11 


18.00 


0.62 


0.09 


0.08 


21.10 


0.15 




1 


1 1 16.0 


12 


16.70 


0.47 


0.09 


0.09 


20.80 


0.15 




1 


( 1 16.0 


13 


9.50 


0.84 


0.09 


0.09 


20.10 


0.15 


1 1 


04 I 


1 1 16.0 


14 


26.90 


1.03 


0.09 


0.09 


23.20 


0.15 




1 


1 1 16.0 


15 


20,80 


0.73 


0.09 


0.09 


25.50 


0.15 




1 


1 1 15.0 


16 


13,30 


0.76 


0.18 


0.08 


21.00 


0.15 


1 1 


05 1 


1 1 14.0 


17 


12.00 


1.70 


0.12 


0.08 


20.70 


0.15 




1 


1 1 14.0 


18 


9.30 


1.45 


0,11 


0.09 


21.10 


0.15 




1 


1 1 14.0 


19 


8.30 


1.55 


0,11 


0.10 


19.60 


0.15 




1 


1 1 1-3-0 


20 


8.60 


1.35 


0.09 


0.08 


20.60 


0.15 




1 


1 1 13.5 


21 


12.70 


1.40 


0.09 


0.08 


20.90 


0.15 




1 


1 1 13.5 


22 


13.30 


1.60 


0.11 


0.10 


21.20 


0.15 




1 


1 1 13.0 


23 


12.00 


0.93 


0.08 


0.10 


21.00 


0.15 




1 


1 1 13.0 


24 


13.30 


1.30 


0.10 


0.10 


19.40 


0.15 




1 


I 1 13.0 


25 


11.70 


1.20 


0.10 


0.09 


20.00 


0.15 


1 1 


02 1 


1 1 13.0 


26 


9.70 


1.00 


0.11 


0,09 


19.00 


0.15 




1 


1 1 12.5 


27 


9.30 


0.94 


O.ID 


0.09 


21.20 


0.15 




1 


1 1 12.0 


28 


24.50 


0.75 


0,10 


0.09 


21.20 


0.15 




1 


1 1 11.0 


29 


19.00 


1.10 


0.11 


0.10 


21.60 


0.15 




I 


1 1 11.0 


30 


14.00 


1.20 


0.11 


0.11 


20.40 


0.15 




i 


1 (11.0 


31 


11,50 


0.84 


0.11 


0.10 


20.50 


0.15 




t 


1 1 10.5 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( NOV 1983 ) 





TDRBIDITY (FTU) 




COAGDLANT 


COAG. 1 


FILTER 1 METAL RES. 








DATE 












AID 1 


AID ! Al <mg/L) 




pH 


TEMP 
DEG. C. 




Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 1 


mg/L 1 Raw | Treat. 


Raw 1 Treat. 




1 


9.70 


0.72 


0.12 


0.12 


20.10 


0.15 1 


i 1 




1 


10,5 


2 


8.80 


0.60 


0.12 


0.12 


21.20 


0.15 I 


f t 


■ 


t i 


10.0 


3 


9.50 


1.00 


0.13 


0.12 


21.10 


0.15 1 


1 1 




1 


10.0 


4 


8.20 


1.20 


0.12 


0,11 


21.10 


0.15 1 


! I 


1 1 


10.0 


5 


6.40 


0.92 


0.11 


0.12 


20.80 


0.15 1 


1 if 


■ 


.1 


10.0 


6 


6.40 


0.87 


0.12 


0.13 


20.90 


0.15 1 


1 1 


: 


1 


10.0 


7 


5.70 


0.73 


0.11 


0.10 


20.70 


0.15 i 


1 i 


] 


1 


10.0 


8 


7.50 


0.65 


0.09 


0.10 


20.10 


0.15 1 


1 il 




■ 1 


9.5 


9 


7.20 


0.75 


.0.10 


0.09 


25.40 


0.15 1 


1 1 




f 


9.5 


10 


5.50 


1.80 


0.09 


0.09 


24.70 


0.15 1 


1 1 


04 


1 


9,5 


11 


4.50 


2.20 


O.OS 


0.09 


20.30 


0.15 1 


1 1 




1 


9,0 


12 


5.10 


2.10 


0.09 


0.09 


20.80 


0.15 1 


1 1 




1 


8.0 


13 


4.40 


2.20 


0,08 


0.09 


23.00 


0.15 1 


1 1 


05 


1 


7,0 


14 


6.50 


1.90 


0.10 


0.10 


20.40 


0.15 1 


1 1 




1 


6.5 


15 


8.70 


1.90 


0.08 


0,10 


21.00 


0.15 1 


1 I 


, 


i 


6.5 


16 


7.10 


2.20 


0.10 


0.09 


20.30 


0.15 1 


1 1 




i 


6.5 


17 


5.90 


1.70 


0.11 


0.11 


19.40 


0.15 1 


1 If 




r t 


6.0 


18 


5.50 


0.64 


0,09 


0.11 


20.20 


0.15 1 


1 f 




t ]■ 


6.0 


19 


4.60 


0.67 


0.10 


0.10 


20.00 


0.15 1 


1 I 


_, ] 


t. i 


5.5 


20 


6.10 


0.64 


0.09 


0.09 


20.30 


0.15 1 


1 f 


* ' 


. J 


6.0 


21 


28.80 


1.11 


0,11 


0.10 


24.50 


0.15 1 


1 1 


■ 


t 1 


6,0 


22 


18.50 


0.85 


0.10 


0.10 


19,30 


0.15 1 


1 1 


04 


1 


6.0 


23 


23.30 


0.94 


0.12 


0.12 


19.70 


0.15 1 


1 1 




1 


6.0 


24 


26.70 


1.33 


0.13 


0,11 


21.80 


0.15 i 


J 1 


: 


f i 


6.0 


25 


21.00 


1.30 


0.14 


0.13 


19.70 


0.15 1 


I 1 




f 


5.5 


26 


16,80 


0.46 


0.11 


0,12 


20.30 


0.15 I 


I 1 




1 


4.5 


27 


13.00 


0.51 


0.11 


0.11 


20.30 


0.15 I 


) i 


• 


f 


4.5 


28 


15.70 


1.70 


0.12 


0.11 


19.90 


0.15 i 


i 1 




I „t 


4.S 


29 


61.00 


2.80 


0.18 


0.13 


28.50 


0.20 1 


1 i 


: 


1 1 


4,0 


30 


68.00 


2.30 


0.16 


O.IS 


33.30 


0.20 1 


1 t 


'■ 


t 1 


3.5 


31 












1 


1 1 


f 1 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( DEC 1963 ) 





TURBIDITY (FTU) 




COAGULANT 


COAG. 


FILTER 1 METAL RES. 








DATE 












AID 


AID 1 Al (mg/L) 




pH 




TEMP 
DEG . C . 




Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 1 Raw I Treat. 


1 Raw 1 Treat . 




1 


72.30 


1.40 


0.14 


0.13 


35.50 


0,20 


1 1 0.03 




1 


1.5 


2 


69.20 


1.40 


0.13 


0.14 


34.30 


0.20 






i 


1.5 


3 


60.00 


1.20 


0.12 


0.12 


30.60 


0.20 






1 


0.5 


4 


45.00 


1.20 


0.15 


0.15 


34.80 


0.20 






t 


0.5 


5 


52.50 


1.80 


0.20 


0.17 


27,50 


0.20 






i 


1.0 


6 


41.50 


3.30 


0.30 


0.21 


27.60 


0.15 


1 1 0.02 




1 


1.0 


7 


79.00 


2.30 


0.27 


0.36 


36.90 


0.25 






1 


0.5 


8 


107.30 


2.00 


0.13 


0.22 


50.80 


0.50 






1 


0.5 


9 


93.00 


1.40 


0.14 


0.18 


51.40 


0.30 






1 


0.5 


10 


74.00 


1.80 


0.13 


0.14 


48.90 


0.30 






1 


0.5 


11 


66.00 


1.70 


0.12 


0.18 


50.50 


0.30 






1 


0.5 


12 


59.80 


1.70 


0.12 


0.12 


41.40 


0.30 






1 


0.5 


13 


44.40 


1.30 


0.13 


0.13 


31.70 


0.30 


1 t 0.02 




1 


0.5 


14 


36.80 


1.30 


0.13 


0.13 


31.30 


0.20 






1 


0,5 


15 


57.60 


1.80 


0.14 


0.14 


37.60 


0,30 






( 


0.5 


16 


44.00 


2.10 


0.13 


0.15 


33,00 


0.25 






1 


0.0 


n 


63.70 


1.30 


0.21 


0.15 


36.20 


0,25 






1 


0.0 


18 


71.30 


1.40 


0.22 


0.19 


41.90 


0.30 






1 


0.0 


19 


55.00 


2.50 


0.24 


0.22 


34,50 


0.25 


1 1 0.03 




1 


0.0 


20 


40.30 


■ 4.20 


0.31 


0.21 


34.90 


0.25 






1 


0.0 


21 


39.00 


3.90 


0.17 


0.27 


29.60 


0.25 






1 


0.0 


22 


32.00 


4.90 


0.37 


0.23 


25,50 


0.20 






I 


0.0 


23 


24.00 


3.60 


0.24 


0.34 


23.40 


0.15 






1 


0.0 


24 


2X.00 


2.70 


0.20 


0.30 


21.10 


0.15 






!. 


0.0 


25 


21.00 


2.40 


0,20 


0.24 


21.10 


0.15 






l 


0.0 


26 


24.00 


2.00 


0.14 


0.24 


19.90 


0.15 






1 


0.0 


27 


15.00 


1.90 


0.02 


0.25 


20.90 


0.15 






1 


0.5 


28 


14.00 


1.70 


0.90 


0.30 


17.00 


0.15 






ii 


0.5 


29 


13.00 


1.60 


0.12 


0.89 


20.70 


0.15 






1 


-1.0 


30 


10.00 


1.50 


0.13 


0.26 


20.00 


0.15 


1 1 0.01 




1 


-1.0 


31 


9.60 


l.SO 


0.63 


0.17 


17.70 


0.15 






1 


-1.0 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( JAH 1984 ) 





TURBIDITY (FTU) 




COAGULANT 


COAG . 


FILTER 1 METAL RES. 




1 






1 DATE 












AID 


AID 1 Al (mg/L) 




1 

.— — — — 


pH 


TEMP 
DEG. C, 




Ra« 


set , 


Filter 


Treat . 


ihg/L 


mq/L 


mg/L 1 Raw | Treat. 


1 Raw 1 Tt&at . 


1 1 


8.60 


1.30 


0.15 


6.57 


20.90 


0.15 


1 i 




1 


t 


0.5 


i 2 


e.io 


1.40 


0.14 


0.36 


19.60 


0.15 


1 1 


03 


1 




0.5 


1 3 


8.20 


1.50 


1.10 


0.35 


16.10 


0.15 


1 1 




1 




0.5 


1 4 


6.70 


1.60 


1.50 


1.40 


15.20 


0.15 


1 1 




1, 




0.5 


i 5 


6.20 


1.50 


0.37 


1.20 


17.90 


0.15 


1 1 




f 




0.5 


I '€ 


S:.«e 


■1.40 


0.82 


0.95 


16.30 


0.15 


1 1 




i 




0,5 


1 ^ 


5 . 30 


1.30 


0.12 


0.83 


20.10 


O.IS 


1 1 




1 




0.5 


1 8 


5.30 


1.70 


0.13 


0.23 


20.30 


0.15 


1 1 


03 


1 




0.5 


1 9 


5.10 


1.80 


0.56 


0.25 


17.50 


0.15 


I 1 




t 




0.5 


i 10 


5.20 


2,00 


0.31 


0.61 


16.30 


0.15 


1 1 




i 




0.5 


1 11 


5.20 


2.00 


0.52 


0.50 


15.10 


0.15 


1 1 




I 




0.5 


1 12 


5 . 00 


2.20 


0.43 


0.56 


13.50 


0.15 


1 j 




1 




0.5 


1 13 


5.0,0 


1.80 


0.42 


0.49 


12.70 


0.15 


1 i 




i 




0.5 


1 14 


4.70 


I. 00 


0.34 


0.54 


12.30 


0.15 


1 1 




1 




0.5 


1 IS 


4.60 


1.10 


0.12 


0.53 


15.80 


0.15 


1 1 


02 


1 




0.5 


1 16 


S....OS 


1,20 


0.22 


0.30 


13.00 


0.15 


1 I 




1 




0.5 


1 17 


4.70 


1.40 


0.25 


0.34 


12.50 


0.15 


i I 




1 




0.5 


1 18 


4.50 


1.40 


. 43 


0,42 


11.90 


0.15 


! 1 




1 




0.5 


1 19 


4.60 


1.50 


0.22 


0.49 


13.10 


0,15 


1 1 




I 




O.S 


1 20 


4.20 


1.40 


0.16 


0.37 


14.60 


0.15 


1 1 




1 




O.S 


1 21 


4.00 


1.60 


0.15 


0.26 


14.80 


0.15 


1 1 




1 




0.5 


1 22 


3.90 


1.60 


0.09 


0.21 


15.80 


0.15 


1 1 


M 


1 




O.S 


1 23 


3.90 


1.60 


0.18 


0.18 


12.00 


0.15 


I r 




I 




0.5 


1 24 


4.00 


1.60 


0.25 


0.28 


12.20 


0.15 


t 1 




1 




0.5 


I 25 


4.00 


1.70 


0.31 


0.51 


11.70 


O.lS 


1 1 




1 




0.5 


J 26 


3 . 90 


1.70 


0.28 


0.49 


12.20 


0.15 


1 1 




1 




0.5 


i 27 


3.80 


1.60 


0.37 


0.59 


12.60 


0.15 


1 1 




! 




0.5 


1 28 


3.70 


1.70 


0.13 


0.50 


15.60 


0,15 


^ ) 




1 




0„-S 


I 29 


3.50 


1.60 


0.19 


0.32 


15.50 


0.15 


1 i 




1 




0.5 


} 30 


3.60 


1.70 


0.33 


0.43 


13.80 


0.15 


1 1 




1 




0.5 


1 31 


3.60 


1.80 


0.20 


0.42 


12.30 


0.15 


1 1 




1 




0.5 
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TABLE 2.1: PARTICDLATE REMOVAL PROFILE { FEB 1984 ) 





TURBIDITY (FTU) 




COAGULANT 


COAG , 


FILTER 


METAL RES. 




DATE 












AID 


AID 


Al (mg/L) 


pH 1 TEMP 
1 rsvri r 




Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 


tng/L 


Raw 1 Treat. 


1 UCj^ ■ v, , 

Raw 1 Treat. 1 


1 


3.50 


1.70 


0.23 


0.44 


13.70 


0.15 






1 1 0.5 


2 


3.40 


1.80 


0.28 


0.44 


11. eo 


0.15 




j 0.05 


1 1 0,5 


3 


3.40 


1.90 


0.22 


0.42 


13.90 


0.15 






1 1 0.5 


4 


3,30 


2.20 


0.33 


0.28 


14.20 


0.15 






1 1 0-5 


5 


3.20 


1.90 


0.45 


0.32 


15.20 


0.15 




1 0.04 


1 1 0.5 


6 


3.50 


1.60 


0.31 


0.43 


13.00 


0.15 






1 1 0.5 


7 


3.40 


1.70 


0.19 


0.30 


11.90 


0.15 






1 1 0.5 


8 


3.40 


1.80 


0.48 


0.33 


14.90 


0.15 






1 1 0.5 


9 


3.30 


1.70 


0.28 


0.43 


13.60 


0.15 






1 I 0.5 


10 


3.30 


1.60 


0.18 


0.26 


14.40 


0.15 






.1 1 0.5 


11 


3.10 


1.70 


0.24 


0.20 


14.90 


0.15 






1 1 0.5 


12 


3.10 


1.80 


0.24 


0.28 


15.00 


0.15 




1 0.03 


1 1 0.5 


13 


3.50 


1.40 


0.16 


0.29 


13.60 


0.15 






1 1 0.5 


14 


4.30 


1.30 


0.14 


0.27 


14.30 


0.15 






1 1 0.5 


15 


4.40 


1.10 


0.22 


0.23 


13.40 


0.15 






1 1 0.5 


16 


4.30 


1.20 


0.27 


0.22 


12.40 


0.15 






I 1 1.0 


17 


5.10 


1.20 


0.20 


0.32 


13.80 


0.15 






1 1 1.0 


18 


5.30 


1.10 


0.08 


0.38 


15.00 


0.15 






1 1 1-0 


19 


3.90 


0.75 


0.09 


0.27 


15.70 


0.15 




1 0.03 


1 1 1.0 


20 


3.70 


0.93 


. 10 


0.21 


13.10 


0.15 






1 1 1.0 


21 


3.50 


0.94 


0.08 


0.28 


15.00 


0.15 






1 1 1.0 


22 


3.50 


0.98 


0.26 


0,22 


11.80 


0.15 






1 1 1.0 


23 


3.40 


0.91 


0.21 


0.43 


14,00 


0.15 






1 1 1.0 


24 


3.30 


0.97 


0.11 


0.45 


14.40 


0.15 






1 1 1.0 


25 


3.30 


1.00 


0.09 


0.37 


15.10 


0.15 






1 1 1.0 


26 


3.50 


0.95 


0.08 


0.20 


16. eo 


0.15 






1 1 1.0 


27 


4.60 


1,10 


0.27 


0.20 


12.90 


0.15 






1 1 1.0 


28 


58.90 


1.40 


0.10 


0.35 


31.30 


0.25 






1 1 o.s 


29 


34.50 


1.40 


0.10 


0.20 


34.80 


0.20 






1 1 0.5 


30 












■ 








ai : 










• 


! 









WATER PLANT OPTIMIZATION STUDY 
UNION WATER SYSTEM 



PAGE 3 OF 12 



TABLE 2.1; PARTICULATE REMOVAL PROFILE ( MAR 1984 ) 



1 


TURBIDITY (FTO) 




COAGULANT 


COAG. 


FILTER 1 METAL 


RES 






1 






I DATE 












AID 


AID 1 Al (mg/L 






1 


pH 


TEMP 




























DEG. e. 




Raw 


Set. 


Filter 


Treat . 


mg/L 


nsg/Ii 


ing/Ii 1 Raw 


1 Treat. 


1 


Raw 1 Treat. 


1 1 


19.00 


2.40 


0.14 


0.15 


19.90 


0.15 


1: 


1 





03 


1 


1 


0.5 


I 2 


15.80 


1.20 


0.10 


0.18 


19.70 


0.15 


I 


1 






( 


1 


0.5 


1 3 


9.70 


0.95 


0.08 


g.s4 


20.30 


0.15 


1 


1 






1 


1 


1.0 


1 i 


8.80 


0.91 


0.08 


0.18 


19.90 


0.15 


1 


1 





02 


1 


1 


1.0 


1 t 


9.20 


1.10 


0.10 


0.20 


20.20 


0.15 


.1 


t 






■1 


1 


1.0 


1 6 


8,50 


1.10 


0.08 


0.13 


19.00 


0.15 


1 


1 






1 


I 


1.0 


I ^ 


8.10 


1.40 


0.09 


0.13 


20.70 


0.15 


1 


j 






I 


J 


1.0 


1 e 


6.30 


1.30 


0.09 


0.15 


21.10 


0,15 


1 






1 


I: 


1.0 


1 9 


7.70 


1.80 


0.12 


0.14 


22.30 


0.15 


1 








t 


i 


1.0 


1 10 


6.20 


2.40 


0.44 


0.28 


20.40 


0.15 


1 








1 


i 


1,0 


1 11 


5.30 


1.30 


0.11 


h 0.43 


19.40 


0.15 


f 







06 


1 


1 


1.0 


1 12 


5.10 


1.60 


0.21 


0.24 


22.70 


0.15 


I 








1 


1 


1,0 


1 13 


5.00 


1.30 


0.43 


0.36 


16.20 


0.15 


1. 








I 


-I 


0.5 


1 14 


4.70 


1.20 


0.39 


0.47 


12.10 


0.15 


i 


i 






1 


T 


0.5 


1 15 


5.60 


1.20 


0.15 


0.47 


13.40 


0.15 


1 


1 






i 


1 


0.5 


1 16 


7.10 


1.40 


0.24 


0.43 


16,30 


0.15 


1 


1 






1' 


1 


0.5 


1 1"? 


5.80 


1.30 


0.14 


0.28 


14.40 


0.15 


i 


I 






i 


t 


0.5 


1 la 


6.80 


1.10 


0.17 


0.23 


16.60 


0.15 


1 


1 





m 


1 


1 


0.5 


1 19 


8.30 


1.20 


0.46 


0.23 


13.20 


0.15 


1 


1 






1 


1 


0.5 


1 20 


6.60 


1.20 


0.35 


0.40 


13.20 


0,15 


, 1 ■• 


1 






1 


1 


0.5 


1 21 


14.00 


1.00 


0.54 


0.54 


16.70 


0.15 


1 


1 






I 


1- 


0.5 


1 22 


83.60 


1.90 


0.14 


0.55 


38.40 


0,15 


i 


I 






i 


i 


0.5 


1 23 


11.30 


1.70 


0.13 


0.25 


20.40 


0.15 


% 


1 






i 


1 


0.5 


i 24 


22.30 


1.30 


0.15 


0,22 


20.00 


0.15 


1 


1 






t 


j- 


0.5 


1 25 


14.30 


1.60 


0.16 


0.24 


19.90 


0.15 


;i:. 


I 






I 


!■ 


1.0 


1 26 


9.40 


1.40 


0.46 


0.17 


17.80 


0.15 


:t 


1 






T 


1 


1.0 


I 27 


7.10 


1.20 


0,11 


0.41 


19.10 


0.15 


i 


1 






1 


1 


1.0 


1 28 


5.90 


1.20 


0.39 


0.20 


16.70 


0.15 


1 


1 





02 


1 


1 


1,0 


1 29 


7.20 


1,30 


0.59 


0.61 


13.80 


0.15 


1 


t 






1 


1 


l.O 


I 30 


6.60 


1.20 


0,12 


0.49 


20.40 


0.15 


1 


1 






1, 


1 


1.0 


1 31 


8.20 


1.30 


0.08 


0.23 


19.30 


0.15 


f 


t 






J 


1 


1.0 
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TABLE .2,1: P.ARIJCDLATE REMOVAL PROFILE ( APR 1984 > 





TORBIDITY (FTO) 




COAGOLANT 


COAG. 1 FILTER 


1 METAL RES 






1 






1 DATE 












AID I AID 


1 Al (rog/L) 






1 


pH 

, 


TEMP 
DEG. C. 




Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 1 mg/L 


I Raw 1 Treat. 


1 Raw 1 Treat. 




1 


7.00 


1.20 


0.09 


0.13 


22.00 


0.15 1 


1 1 


0. 


02 


1 


1 


2.5- 


1 2 


7.30 


1.20 


0.10 


0.12 


21.10 


0.15 1 


1 1 






1 


1 


3.0 


1 3 


5.90 


1.40 


0.08 


0.13 


19.30 


0.15 1 


1 l 






1 


,f 


3.5 


1 4 


5.00 


1,20 


0.20 


0.16 


18,60 


0.15 1 


1 1 






it 


't 


3.5 


1 5 


3.80 


0.94 


0.08 


0.19 


20.80 


0.15 1 


1 1 






1 


r 


3.5 


1 6 


5.50 


1.00 


0.07 


0.12 


29.00 


0.15 1 


1 i: 






1, 


( 


3,5 


1 7 


4.60 


0.97 


0.08 


0.11 


19.10 


0.15 1 


1 1 






1 


1 


3.5 


1 8 


4.10 


0.81 


0.07 


0.13 


20.60 


0.15 1 


1 1 


0. 


02 


1 


1 


3,5 


1 9 


4.90 


1.70 


0.08 


0.16 


23.10 


0.15 I 


1 1 






1 


1 


4.0 


1 10 


3.90 


1.40 


0.09 


0.11 


20.70 


0.15 1 


1 t 






:l 


I 


4.0 


1 11 


4.40 


1.40 


0,09 


0.15 


20.30 


0.15 1 


1 i 






1 


t 


4.0 


1 12 


4.10 


1.40 


0.09 


0.12 


21.10 


0.15 1 


1 1 






1 


1 


4.5 


1 13 


5.90 


1.40 


0.13 


0.18 


18.50 


0.15 1 


1 1 






! 


1 


S.O 


1 14 


3.10 


0.90 


0.07 


0.13 


19.20 


0.15 I 


1 1 








1 


5.5 


1 15 


2.40 


0,58 


0.14 


0.14 


23.70 


0.15 f 


1 1 





02 




) 


5.5 


1 16 


2.70 


0.70 


0.06 


0.11 


20.90 


0.15 1 


1 1 








1 


6.0 


1 17 


2.10 


0.65 


0.09 


0.09 


22.20 


0.15 1 


1 1' 








(: 


6.0 


1 18 


2.30 


0,57 


0.09 


0.10 


22.80 


0.15 1 


1 I 








I 


6.0 


1 19 


2.30 


0.59 


0.11 


0.09 


20.30 


0.15 1 


1 1 






1 


1 


6.0 


1 20 


2.20 


0.45 


0.08 


0.13 


20.00 


0.15 1 


1 1 






1 


1 


6.5 


1 21 


2.00 


0.43 


0.09 


0.12 


22.70 


0.15 1 


t 1 






1 


1 


6.5 


1 22 


3.20 


0.71 


0.10 


0.12 


22.60 


0.15 1 


I 1 






1 


1 


7.0 


1 23 


3.00 


0.29 


0.11 


0.12 


22.00 


0.15 1 


1, 1 





02 


1 


1 


6.0 


1 24 


2.30 


Q.30 


0.13 


0.10 


21.30 


0.15 ( 


1 1 






1 


1 


6.0 


1 25 


5.40 


0.35 


0.10 


0.10 


18.20 


0.15 1 


1 \ 






1 


1 


6.0 


1 26 


3.90 


0.40 


0.10 


0.11 


16.20 


0.15 1 


1 I 






1 


J 


6.5 


1 27 


3.50 


0.31 


0.11 


0.14 


16.20 


0.15 1 


1 i 








1' 


7.0 


1 28 


4.70 


0.32 


0.10 


0.11 


16.10 


0.15 1 


1 1 








1 


8.5 


1 29 


4.50 


0.47 


0.11 


0.13 


15.60 


0.15 1 


1 1 





.05 




1 


I 9.0 


1 30 


25.70 


1.09 


0.19 


0.20 


22.10 


0.15 1 


1 1 








1 


1 10.5 


1 31 












1 


1 1 








1 
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TURBIDITY (FTO) 




COAGULANT 


COAG. 


FILTER 1 METAL RES. 




1 




1 


1 DATE 












AID 


AID 1 Al (mg/L) 




1 


pH 


1 TEMP 
























1 DEG. C. 

1 


Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 1 Raw I Treat. 


1 Raw 1 Treat. 


( 1 


59.40 


1.20 


0.11 


0.10 


30.70 


0.20 


1 1 






1 


1 10.0 


1 2 


42.40 


0.77 


0.08 


0.10 


33.20 


0.20 


1 1 






i. 


1 10.5 


1 3 


31.40 


1.00 


0.08 


0.08 


26.50 


0.20 


1 I 




. 


I 


i 10.5 


i 4 


24.70 


0.85 


0.09 


0.09 


21.30 


0.15 


1 1 




1 


1 


I 10.5 


1 5 


19.00 


0.92 


0.07 


0.08 


20.90 


0.15 


1 1 




1 


1 


1 10.5 


1 6 


17.00 


1.30 


0.09 


o.oe 


19.60 


0.15 


1 1 


03 


1 


1 


1 11.0 


1 7 


15.70 


0.74 


0.09 


0.10 


21.50 


0.15 


1 J' 




.1 


i 


1 11.5 


1 8 


25.80 


0.77 


0.08 


0.09 


19.70 


0.20 


1 r 




1 


1 


1 11.0 


1 9 


34.50 


1.24 


0.08 


0.09 


25.70 


0.25 


1 I. 




1 


1 


t 11.5 


1 10 


24,50 


0.93 


0.09 


0.08 


23,90 


0.25 


1 1 




1 


1 


1 11.0 


] 11 


ie.30 


0.95 


0.14 


0.13 


20.20 


0.15 


1 r 




r 


1 


1 12.0 


1 12 


15.70 


0.82 


0.11 


0.11 


20,40 


0.15, 


1 1 




1 


1 


1 12.0 


1 13 


loao 


1,20 


. 12 


0.11 


20.30 


0.15 


1 I 


.06 


1 


1 


1 12.5 


1 14 


11.30 


0.97 


0.11 


0.12 


20.90 


0.15 


1 !■ 




I 


.1 


I 12.0 


1 15 


9.70 


1.40 


0.12 


0.12 


19.80 


0.15 


1 I 




i 


I 


1 12.0 


1 16 


6.80 


0.82 


0.09 


0.10 


20.20 


0.15 


1 I 




I 


:i 


1 12.0 


1 17 


5.10 


0,73 


0.07 


0.09 


17.60 


0.15 


1 I 




„t 




1 12.0 


1 16 


11.00 


0.77 


0.10 


0.11 


16.20 


0.X5 . 


1 }. 




J 




1 12.5 


1 19 


6.30 


0.40 


0.08 


0.11 


18.50 


0.15 


1 i 




1 


■\ 


1 13 . 


1 20 


3.70 


0.41 


0.09 


0.09 


21.90 


0.15 


1 t 




1 


1 


1 13.0 


1 21 


3,10 


0.39 


0.09 


0,08 


18.70 


0.15 


1 1 


03 


1 


1 


1 13.0 


1 22 


3.30 


0.63 


0.10 


0,11 


18.10 


0.15 


1 h 




J 


I 


1 14.0 


1 23 


3.70 


0.64 


0.09 


0.10 


15.80 


0.15 


1 fi 




J 


3 


1 14.0 


1 24 


2.70 


0,59 


0.10 


0.10 


16.20 


0.15 


1 1 




1 


,.1 


1, 14.0 


1 23 


7.90 


0,98 


0.10 


0,11 


15.40 


0.15 


1 J 




f 


1 


t 14,5 


1 26 


5.60 


0.49 


0.11 


0.11 


15.20 


0.15 


1 1 




f 


J 


1 15.5 


1 27 


3.90 


0.78 


0.12 


0.12 


14.50 


0.15 


1 1! 






1, 


1 15.5 


1 2B 


4,10 


0.86 


0.01 


0.11 


14.90 


0.15 


1 1 




71 


J 


1 15.5 


1 29 


13.40 


0.73 


0.11 


0.11 


17.20 


0.15 


1 1 




■'if 


J 


1 15.0 


1 30 


11.30 


0.61 


0.09 


0.10 


21.60 


0.15 


1 1 




4 


i 


1 15.0 


1 31 


5.00 


0.56 


0.06 


0,07 


20,80 


0.15 


1 I 




!■ 


t 


1 14.5 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( JUN 1984 ) 





TURBIDITY (FTU) 




COAGULANT 


COAG. 


FILTER 1 METAL RES. 




1 


f 


DATE 












AID 


AID 1 


Al (mg/L) 




1 


pH 

: 


TEMP 
DEG . C , 




Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 1 


Raw 1 Treat. 


1 Raw 1 Treat. 




1 


3.10 


0.37 


0.05 


0.06 


20.60 


0.15 


1) 


1 




J 


1 


15.0 


2 


3.30 


0.91 


0.06 


0.06 


20.30 


0.15 


1 


( 




1 


1 


15.5 


3 


3.00 


0.56 


0.07 


0.08 


20.10 


0.15 


I 


1 


05 


1 


1 


16.5 


4 


3.30 


0.57 


0.07 


0.08 


20.20 


0.15 


'% 


1 




.1 


i 


16.5 


5 


2.40 


1.20 


0.08 


0.09 


20.40 


0.15 


1 


1 




I: 


1 


18.0 


6 


3.00 


0.72 


0.09 


0.10 


21.00 


0.15 


i 


1 




i 


i 


19.5 


7 


4.80 


0.57 


0.10 


O.lp 


19.80 


0.15 


I 


I 




1' 


1 


21.0 


8 


23.00 


0.60 


0.11 


0.14 


19.80 


0.15 " 


i 


I 




1 


I 


20.5 


9 


6.90 


0.33 


0.10 


0.10 


19.90 


0.15 


L i 


1 




1 


1 


20.5 


10 


6.70 


0.39 


0.09 


0.10 


21.00 


0.15 


1 


1 


07 


1 


1 


20.5 


11 


7.50 


0.66 


0.10 


0.09 


19.50 


0.15 


i 


I 




j 


1 


20.5 


12 


5.10 


0.76 


0.10 


0.10 


19.70 


0.15 


1 


1 




i 


1 


21.0 


13 


4.20 


0.32 


0.10 


0.11 


19.20 


0.15 


1; 


i 




I 


:i 


21.0 


14 


6.70 


0.54 


0.12 


0.12 


19.80 


0.15 


1 


] 




i 


1 


21.0 


15 


6.60 


0.84 


0.12 


0.13 


20.30 


0.15 


f, 


1 




J 


I 


20,5 


16 


6.10 


0.49 


0.12 


0.12 


20.10 


0.15 


1 


i 




1 


t 


20.5 


17 


3.30 


0.26 


0.12 


0.12 


19.30 


0.15 


i; 


! 




J 


I 


20.5 


18 


4.50 


0.45 


0.14 


0.14 


19.40 


0.15 


11 


1 




■1 


1 


20.5 


19 


4.10 


0.35 


0.13 


0.13 


19.70 


0.15 


1 


1 




t 


'1 


21.0 


20 


3.00 


0.96 


0.13 


0.11 


20.60 


0.15 


i: 


f 




] 


1 


22.0 


21 


2.90 


0.63 


Q.13 


0.12 


19.50 


0.15 


1 


I 




,1 


I 


22.5 


22 


3.60 


0.58 


0.14 


0.14 


20.30 


0.15 


! 


i 




t 


1 


22.5 


23 


3.80 


0.59 


0.15 


0.14 


18.90 


0.15 


I 


1 




1 


;i 


22.5 


24 


3.50 


0.56 


0.12 


0.13 


19.70 


0.15 


t 


1 


09 


1 


J 


22.5 


25 


4.80 


0.50 


0.10 


0.10 


20.40 


0.15 


f 


1 




1 


■| 


22.5 


26 


4.20 


1.10 


0.10 


0,10 


19.50 


0.15 


1 


1 




1 


J 


22.0 


27 


29.00 


1.00 


Q.IO 


0.10 


24.10 


0.15 


I 


1 




1 


I 


22.5 


26 


18.00 


0.56 


0.07 


0.07 


22.10 


0.15 


1 


1 




.1 


« 


22.5 


29 


8.60 


0.38 


0.07 


0.08 


20.10 


0.15 


I 


1 




! 


! 


23.0 


30 


7.60 


0,74 


0.10 


0.09 


20.60 


0.15 


1 


1 




i 


t 


22.5 


31 














1 


1 




1 


1 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( JUL 1984 f 





TURBIDITY (FTUI 




COAGULANT 


COAG. 1 


FILTER 1 METAL 


RES 






1 






DATE 












AID 1 


AID 1 Al (mg/L 






1 


pa 


TEMP 




























PEG. C. 




Raw 


set. 


Filter 


Treat . 


ing/L 


mg/L 1 


mg/L 1 Raw 


( Treat, 


1 Raw 1 Treat. 


1 


6. 60 


0.60 


0.1b 


0.09 


20.30 


0.15 1 


1 


1 






1 


1 


22.0 


2 


4.70 


0.77 


0.09 


0.09 


20.20 


0.15 1 


1 


1 





07 


1 


1 


22.5 


3 


5.60 


0.40 


0.11 


0.11 


20.80 


0.15 1 


1 


i 






1 


I 


22.0 


4 


4.80 


0.80 


0.12 


0.11 


19.00 


0.15 1 


1 


1 






1 


t 


23.0 


5 


3.70 


0.87 


0.11 


0.11 


19.80 


0.15 1 


I. 


1 






I 


1 


22.5 


6 


12.80 


0.53 


0.11 


0.11 


19.90 


0.15 1 


1 


1 






i 


t 


22.5 


7 


6.60 


0.90 


0.11 


0.11 


20.90 


0.15 1 


1 


I 






r 


i 


22.5 


8 


4.20 


1.00 


0.11 


0.10 


19.70 


0.15 1 


1 


1 





ID 


1 


1 


22.5 


9 


19.60 


0.92 


0.11 


0.11 


19.40 


0.15 1 


1 


1 






1 


1 


22.5 


10 


15.30 


0.46 


0.13 


0.14 


20.30 


0.15 1 


1 


I 






i 


4 


22.5 


11 


9.70 


0.55 


0.12 


0.12 


20.00 


0.15 1 


1 


1 






i 


J 


22.5 


12 


6.20 


0.62 


0.07 


0.08 


18.40 


0.15 1 


r 


j 






:i 


1' 


22,5 


13 


5.30 


0.45 


0.08 


0.09 


20.30 


0.15 ( 


f 


r 






t 


4 


22.5 


14 


3.50 


0.41 


0.07 


0.06 


19.80 


0.15 1 


1 


1 






J 


;t 


22.5 


15 


4.50 


0.32 


0.06 


0.07 


20.40 


0.15 ^ 


^ 


I 






I 


t 


22.5 


16 


5.60 


0.78 


0.08 


0.07 


19.00 


0.15 


i 








T 


1 


23.5 


17 


7.90 


0.82 


0.06 


0.06 


19.70 


0,15 :: 


i 








1 


1 


23.0 


18 


7.10 


0.72 


0.06 


0.06 


19.60 


0.15 1 


1 







07 


1 


1 


21.5 


19 


5.10 


0.94 


0.07 


0.08 


20.00 


0.15 1 


i 








1 


1 


21.0 


20 


4.80 


0.80 


0.07 


0.07 


19.90 


0.15 1 


1 








i 


1 


21.5 


21 


4.10 


0.44 


0.06 


0.07 


20,00 


0.15 1 


1 








1 


<! 


22.0 


22 


2.40 


0.41 


0.07 


0.07 


19.60 


0.15 1 


1 







07 


1 


I 


22.5 


23 


1.90 


1.75 


o.oa 


0.07 


13.90 


0.15 1 


1 








! 


1 


24.0 


24 


2.50 


0.52 


0.08 


0.09 


16.00 


0.15 1 


1 








'i 


I 


22.5 


25 


2.70 


0.61 


0.06 


0.07 


16.20 


0.15 1 


1 








1 


1 


23.0 


26 


2.10 


0.55 


0.06 


0.07 


15.20 


0.15 1 


1 








i 




23.5 


27 


3.60 


0.45 


0.07 


0.07 


15.80 


0.15 1 


1 








i 


1 


23.0 


28 


1.90 


0.68 


0.08 


0.07 


15.50 


0.15 1 


1 








^ 


1 


23.0 


29 


1.90 


0,70 


0.09 


O.07 


13.50 


0.15 1 


t 








1 


I ? 


23.0 


30 


2.90 


0.70 


0.11 


0.08 


16.30 


0.15 1 


I 








1 


I 


23.0 


31 


2.50 


0.37 


0.07 


0.10 


15.30 


0.15 1 


1 







10 


[ 


'f 


24.0 



^:i™^. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( AOG 1984 ) 





TURBIDITY (FTU) 




COAGULANT 


COAG. 


FILTER 1 METAL RES. 1 






DATE 












AID 


AID 1 Al (mg/L) I 


pH 




TEMP 
DEG . C . 




Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 1 Raw | Treat, | Raw I Treat. 




1 


1.90 


0.42 


0.08 


0.09 


15.40 


0.15 


1 1 ' 1 




24.5 


2 


1.90 


O.Sl 


0.08 


0.09 


14.80 


0.15 


1 1' 1 




24.5 


3 


1.40 


0.21 


0.08 


0.10 


15.00 


0.15 


1 1 1 




24.5 


4 


1.40 


0.49 


0.07 


0.07 


15.70 


0.15 


1 1 1 




24.5 


5 


1.50 


0,15 


0.06 


0.06 


13.40 


0.15 


1 1 f 




25.0 


6 


1.50 


0.37 


0.07 


0.07 


15.40 


0.15 


1 1 0.08 1 




24.0 


7 


3.40 


0.19 


0.07 


0.08 


14.80 


0.15 






24.0 


B 


2.40 


1.70 


0.08 


0.07 


14.80 


0.15 






25.0 


9 


4.90 


0.20 


0.07 


0.09 


15.40 


0.15 






25.0 


10 


2.90 


0.50 


0.08 


0.09 


15.30 


0.15 






25.5 


11 


3.20 


0.20 


0.08 


0.08 


15.00 


0.15 






25.5 


12 


3.70 


0.62 


0.08 


0.08 


14.80 


0.15 






24.5 


13 


3.90 


1.10 


0.09 


0,09 


14.60 


0.15 






23.0 


14 


3.90 


0,30 


0.09 


0.08 


15.20 


0.15 






23.5 


15 


2.50 


0.36 


0.09 


0.09 


15.00 


0.15 


1 1 0.07 1 




23.0 


16 


2.40 


0.30 


0.10 


0.10 


14.90 


0.15 






24.0 


17 


1.80 


0.80 


0.09 


0.08 


14.90 


0.15 






24.0 


18 


1.40 


0.40 


0.08 


0.08 


14.50 


0.15 






25.0 


19 


1.60 


0.57 


0.08 


0.0? 


14.70 


0.15 


1 1 0.09 1 




25.0 


20 


2.00 


0.63 


0.07 


0.07 


14'. 60 


0.15 






24.0 


21 


2.70 


0.70 


0.08 


0.08 


14.50 


0.15 






24.0 


22 


5.90 


0.48 


0.08 


0.10 


15.30 


0.15 






24.5 


23 


5.00 


0.56 


0.09 


0.08 


15.60 


0.15 






24.5 


24 


3.70 


0.63 


0.08 


0.07 


14.70 


0.15 






24.5 


25 


3.50 


0.89 


0,07 


0.07 


16.10 


0.15 






24.0 


26 


2.90 


0.25 


0.09 


0.08 


15.30 


0.15 






23.0 


27 


10.00 


0.54 


0.09 


0.09 


16.10 


0.15 






24.5 


28 


4.50 


0.50 


0.11 


0.11 


16.20 


0.15 






24.5 


29 


7.60 


0.43 


0,12 


0.12 


14.30 


0.15 


1 1 0.13 1 




24.5 


30 


12.00 


0.46 


0.12 


0.12 


15.20 


0.15 






24.5 


31 


8,80 


0.69 


0.09 


0,10 


15.40 


0.15 






24.5 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( SEP 19S4 ) 





TURBIDITY (PTO) 




COAGULANT 


COAG.' 1 


FILTER ( METAL RES 






1 






DATE 












AID 1 


AID 1 


Al (mg/L 






1 


pa 


TEMP 
DEG. C. 




Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 1 


mg/L 1 


Raw 1 Treat. 


1 


Raw 1 Treat. 


1 


5,40 


0.81 


0.10 


0.09 


15.50 


0.13 1 


,1 


1 






1 


1 


24.5 


2 


10.20 


0.73 


0,10 


Q.10 


14.10 


0.09 1 


1 


1 


Q 


08 


1 


1 


24.0 


3 


8.80 


0.70 


0.11 


0.11 


16.00 


0.18 j 


1 


1 






1 


t 


23.5 


4 


6.50 


1.07 


0.10 


0.10 


15.20 


0.14 1 


,: 


i 






I, 


,1 


23.0 


5 


5.10 


1.20 


0.10 


a. 11 


15.10 


0.15 i 


1 


; 






1 


1 


22.0 


6 


5.00 


1.11 


0.09 


0.10 


14.80 


0.14 1 


1 


1 






1 


1 


22.0 


7 


31.80 


0.80 


0.12 


o-.u 


18.00 


0.16 1 


1 


I 






): 


1 


22.0 


8 


40.40 


0.75 


0.10 


0.10 


27.20 


0.18 1 


1 








I 


1 


21.5 


9 


23.00 


1.60 


0.10 


0.11 


22.80 


0.12 1 


1 








) 


1 


21.0 


10 


13.10 


0.97 


0.11 


0.12 


19.60 


0.17 1 


1 


}■ 






1 


;i 


21.0 


11 


8.20 


0.84 


0.09 


0.09 


15.30 


0.16 1 


1 


1 






I 


1 


21.0 


12 


6.10 


0.98 


0.09 


0.09 


14.50 


0.11 1 


I 


1 






I 


t 


21,0 


13 


12.00 


0.69 


0.10 


0.10 


15.10 


0.17 1 


I 


1 






I 


* 


21.5 


14 


6.70 


0.88 


0.10 


0.11 


15.90 


0.11 1 


1 


1 






I 


1 


21.5 


15 


5.20 


0,88 


0.08 


0.09 


14.90 


0,21 1 


1 


! 






I 


1 


21.0 


16 


4.50 


0.84 


0.09 


0.09 


18.80 


0.14 1 


1 


1 





08 


1 


1 


20.5 


17 


5.10 


0.81 


0.10 


0.10 


15.00 


0.12 1 


1 


1 






1. 


1, 


20.0 


18 


5.20 


0.64 


0.10 


0.11 


14.90 


0.15 1 


1 


1 






f 


1 


20.0 


19 


6.50 


0.53 


0.10 


0.10 


14.70 


0.16 1 


1 


1 






f 


1 


20. d 


20 


13.00 


0.63 


0.10 


0.10 


15.10 


0.15 J 


i 


I 


-; 




1. 


1 


19.5 


21 


7.10 


1.10 


0.11 


0.10 


14.80 


0,16 1 


r 


I 






1 


1: 


21.0 


22 


5.90 


0.57 


0.09 


0.09 


14.80 


0.13 1 


1 


1 






1 


1 


19,5 


23 


4.50 


0.86 


0.11 


0.12 


12.80 


0,11 1 


1 


1 





05 


1 


1 


20.5 


24 


6.10 


0.45 


0.11 


0.11 


15.30 


0.19 1 


1 


I 






1 


I 


20,5 


25 


9.00 


0.64 


0.10 


0.12 


15.40 


0.12 1 


1 


I 






1 


i 


21.0 


26 


8.10 


1.21 


0.11 


0.12 


15.30 


. 17 1 


t 


I 






1 


:l: 


21.0 


21 


5.80 


1.08 


0.10 


0.09 


15.00 


0.12 t 


I 


1 






"1 


H 


19.5 


28 


5,60 


1.03 


0.11 


0.09 


15.30 


0,19 1 


1 






f 


^ 


19.0 


29 


5.20 


1.08 


0,10 


0.10 


15.30 


0.09 t 


1 


1 






1 


1 


18.5 


30 


4.10 


1.12 


0.10 


0.09 


16.10 


0.21 I 


1 


1 





07 


1 


1 


18.5 


31 














1 


1 






1 


1 
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fMLE 2.1: PARTICDLftTE REMOVAL PROFILE ( OCT 1984 ) 



t: 


TURBIDITY (FTD) 




CQAGDLAHT . 


COAG. 


FILTER 1 METAL RES. 




1 






1 DATE 












AID 


AID 1 


Al (mg/L) 




1 


pH 


TEMP 
DEG. C. 




Raw 


Set, ■ 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 1 


Raw 1 Treat. 


1 Raw 1 Treat. 




1 1 


4.30 


1.20 


0.10 


0.10 


15.30 


0.13 


I 


I 




1 


I' 


17,0 


1 2 


4.70 


1.05 


0.10 


0.10 


15.20 


0.19 


1 


1 




■1 


i 


16.5 


1 3 


20.60 


1,03 


0.10 


0.10 


21.90 


0.16 


J 


I 




i 


1 


16.5 


1 ^ 


9.70 


1.35 


0.10 


0.10 


16.70 


0.12 


i 


% 




I 


1 


16.0 


\ 5 


7.00 


1.10 


0.08 


0.09 


14.70 


0.19 


1 


t 




11 


I 


16.0 


1 e 


5.40 


0.59 


0.09 


0.10 


15.60 


0.10 


% 


I 




1 


* 


16.0 


1 7 


4,80 


0.44 


0.10 


O.IO 


14.40 


0.12 


1 


1 




1 


1 


16.0 


1 8 


4.80 


0.76 


0.10 


0.10 


15.40 


o.ie 


1 


1 




1 


1 


16.5 


1 9 


6.00 


0.52 


0.10 


0.11 


15.30 


0.15 


1 


1 




1 


J. 


16.5 


1 10 


4.70 


0,63 


0.10 


0.10 


15.70 


0.16 


\ 


1 




f 


T 


16.5 


1 11 


4.20 


0.76 


0.10 


0.10 


16.00 


0.14 


1 


1 


07 


1 


1 


17.0 


1 12 


2.80 


0.61 


0.10 


0.10 


16.30 


0.17 


•I 


1 




1 


1 


17.0 


1 13 


2.20 


0.60 


0.10 


0.10 


15.50 


0.15 


I 


1 




1 


!. 


17.0 


1 14 


2.40 


0.56 


0.09 


0.09 


15.20 


0.13 


1 


1 


08 


1 


1 


17.0 


1 15 


2.70 


0.42 


0.10 


0.10 


16.70 


0.18 


i 


1 




1 


I 


17.0 


1 16 


2.60 


0.55 


0.11 


0.11 


14.80 


0.19 


\ 


i 




)1 


! 


17.0 


1 17 


2.30 


0.26 


0.08 


0.08 


14.70 


0.08 


\ 


i 




1. 


;i: 


17.0 


1 18 


2.40 


0.38 


0.08 


0.09 


15,80 


. IS 


1 


I 




1 


I 


17.0 


1 19 


4.90 


0.41 


0.08 


0.09 


15.00 


0.18 


1 


1 




I 


I 


17.0 


1 20 


5.80 


0.39 


0.08 


0.08 


15.60 


0.12 


1 


1 




i 


1^ 


17.0 


1 21 


3.90 


0.41 


0.10 


0.08 


15.30 


0.17 


1 


I 




1 


I 


17.0 


1 22 


4.50 


0.35 


0.09 


0.10 


14.40 


0.10 


1 


1 




T 


t 


17.0 


1 23 


5.70 


0,60 


0.10 


0.10 


15.60 


0.19 


1 


1 


04 


1 


1 


16.0 


1 24 


3.60 


0.47 


0.09 


0.10 


15.00 


0.18 


1 


1 




1 


1 


16.0 


1 25 


2.90 


0.42 


0.10 


0.11 


15.10 


0.18 


I 


1 




1 


i 


15.0 


1 26 


4.30 


0.43 


0.11 


0.10 


15.30 


0.17 


1 


1 




1 


1 


15.0 


1 27 


3.50 


0.38 


0.10 


0.10 


14.20 


0.12 


1 


1 




1 


1 


15.0 


1 28 


3.90 


0.31 


0.10 


0.10 


14,30 


0.16 


1 


1 




t 


1 


15.0 


1 29 


4.60 


0.50 


0.09 


0.10 


15.00 


0.10 


1 


1 




1 


1 


15.0 


1 30 


5.90 


0.40 


0,09 


0.10 


21.00 


0.15 


I 


1 




1 


1 


15.0 


1 31 


4.00 


0.83 


0,08 


0.09 


14.30 


0,17 


I 


1 




1 


1 


15.0 
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TURBIDITY (FTU) 




COAGULANT 


COAG. 


1 FILTER 


1 METAL RES. 






1 






DATE 












AID 


j AID 


i Al (mg/L) 






1 


PH 


) TEMP 
1 DEG. C. 




Raw 


Set. 


Filter 


Treat, 


mg/h 


mg/L 


1 ng/L 


1 Raw 1 T 


re 


at. 


1 


Raw 1 Treat. 




1 


23.10 


1.45 


0.10 


0.09 


16,90 


0.19 


1 


1 






1- 




1 14.5 


2 


16.00 


1,71 


0.06 


0.09 


23.10 


0.18 


1 


1 






1 


I 14.0 


3 


16.20 


1.61 


0.09 


0.09 


19.60 


0.24 


1 


t I 






t 


['^ 


1 13.0 


4 


12.80 


2.53 


0.09 


0.09 


25.10 


0.20 


1 


1 1 






1 


■■/ : 


1 12.5 


5 


17.70 


1.29 


0.09 


0.09 


20.30 


0.10 


1 


1 ! 






1 


1 ■■ 


1 12.5 


6 


11.70 


0.86 


0.09 


0.09 


21.60 


0.18 


1 


1 1 






% 


i 


1 12.0 


1 


7.20 


0.84 


0.09 


0.09 


18.80 


0.10 


1 


I L 






t 


,1 


ll 11 . 5 


8 


17.00 


1.11 


0.10 


0.10 


15.40 


0.18 


1 


1 1 


0. 


M 


T 


t 


1 11.5 


9 


22.00 


0.48 


0.09 


0.10 


18.80 


0.19 


1 


1 1 






1 


1 


1 11.0 


10 


22.60 


0.53 


0.09 


0.10 


21.50 


0.13 


1; 


] 1 





07 


1 


1 


1 10.5 


11 


14.50 


1.80 


0.10 


0.11 


21.70 


0.21 


1 


J 1 






.1 


1 


1 10.5 


12 


9.20 


1.39 


0.11 


0,11 


23.70 


0.17 


t 


1 r 






1 


jf. 


1 10.0 


13 


7.30 


0.95 


0.11 


0.11 


20.30 


0.09 


1 


[ t 






1 


i 


1 9.5 


14 


5.90 


0.68 


0.10 


0.10 


19.40 


0.18 




1 1 






1, 


'! 


1 9.0 


15 


17.60 


1.32 


0.11 


0.11 


20.70 


0.19 


' 


1 1 






|. 


1 


1 8.5 


16 


25.50 


1.21 


0.12 


0.12 


21.90 


0.09 




r i 






1 


t 


1 8.5 


17 


16.60 


1.01 


0.13 


0.13 


19.40 


0.26 


1 


1 1 






1 


I 


1 8.0 


18 


12.40 


0.55 


0.12 


0.15 


21.50 


0.15 


1 


1 t 






I 


1 7.5 


19 


10.60 


0.73 


0.12 


0,12 


19.60 


0.21 


t 


1 1 






T 


It 


1 7.0 


20 


7.60 


0.71 


0,12 


0.14 


16.80 


0.10 


I 


1 1 





03 


i 


1 


1 6,5 


21 


7.50 


0,52 


0.10 


0.13 


15.00 


0.25 


1 


1 1 






1 


1 


1 5.5 


22 


16.10 


0.88 


0.10 


0.12 


16.50 


0,09 


i 


I 1 






I 


1, 


1 5.5 


23 


28.50 


0.74 


0.10 


p. 11 


23.40 


0.22 


I 


i: I 






1 


t 


1 4.5 


24 


17.00 


0.49 


0.08 


0.10 


18.90 


0.13 


} 


1 I 






1 


1 


1 4.0 


25 


15.00 


0.42 


0.10 


0.10 


22.90 


0.16 


1 


1 1 





03 


1 


i 


1 4.0 


26 


16.30 


0.44 


0.10 


0.10 


17.30 


0.23 


i 


1 1 






1 


1 


1 4.0 


27 


18.80 


0.66 


0.12 


0.12 


15.80 


0.12 


i 


i 1 






J 


J 


1 4.5 


28 


21.80 


1.21 


0.12 


0.11 


16.40 


0.22 


1 


1 i 






1 


i 


1 5.0 


29 


17.00 


0.59 


0.10 


0.10 


21.00 


0.11 


1 


1 1 






;l 


i 


I 5.0 


30 


16.70 


0.65 


0.17 


0.17 


20.60 


0.11 


1 


I 1 






t 


1 


I 5.0 


3l 














1 


1 t 






I 


* 1 





,i.-: «fi3. 



-a:. 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( DEC 1984 ) 





TDRBIDI3Y (FTD) 




COAGDLANT 


COAG. 


FILTER 1 METAL RES. 


1 




1 




DATE 












AID 


AID 1 


Al (mg/L) 


1 


PH 


1 


TEMP 
























1 npr: r 




Raw 


Set, 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 1 


Raw 1 Treat. 


1 Raw 1 Treat. 


1 L. 
1 




1 


16.70 


0.78 


0.11 


0.11 


20.90 


0.13 




J 


1 


l! 


1: 


4.5 


2 


13.10 


0.62 


0.11 


0.11 


28.10 


0.28 




t 


I 


1; 


1 


4.5 


3 


16.00 


1.34 


0.12 


0.12 


20.80 


0.13 




I 


i; 


f 


|| 


4.0 


4 


21.50 


0.86 


0.12 


0.13 


19.60 


0.24 




1 


f 


f 


i 


4.0 


5 


17.30 


0.41 


0.11 


0.13 


20.80 


0.13 




I 


1 


.1 


i: 


2.5 


6 


16.70 


0.48 


0.10 


0.12 


19.80 


0.11 




1 


I 


i 


1 


2.5 


7 


33.80 


1.01 


0.11 


0.12 


23.40 


0.24 




1 


1 


1 


1 


2.0 


8 


32.90 


0.76 


0.11 


0.12 


29.50 


0,13 




1 0.03 


1 


1 


1 


1.0 


9 


16.00 


0.35 


0.11 


0.17 


29.90 


0.23 






I 


t 


I 


1.0 


10 


14.70 


0.55 


0.10 


0.18 


19.90 


0.27 




: . 


1 


1 


!l 


1.0 


11 


14.00 


0.50 


0,10 


0.18 


17.30 


0.27 




.1 


1 


k 


1 


1.0 


12 


23.00 


0.58 


0.10 


0.14 


17.00 


0.13 




'1 


1 


1 


1 


1.0 


13 


18.00 


0.57 


0.12 


0.15 


19.60 


0.13 




■r 


1. 


1 


1 


1.5 


14 


17.00 


0.84 


0.14 


0.13 


18.50 


0.27 




1 


f 


( 


1 


1.5 


15 


17.30 


0.67 


0.12 


0.15 


24.20 


0.15 




t 


I 


f 


1 


2.0 


16 


20.30 


1.00 


0.17 


0.24 


19.30 


0, 19 




1 


1 


1 


1 


2.0 


17 


22.00 


0.60 


0.14 


0.25 


20.20 


0.16 


t 


1 0.02 


1 


1 


1 


2.5 


18 


15.00 


0.57 


0.17 


0.21 


23.30 


0.18 


f 


I 


1 


I 


■1 


2.5 


19 


15.00 


0.68 


0.13 


0.17 


21.80 


0.17 


1 


1 


1 


I 


t 


2.5 


20 


16.70 


1,37 


0.15 


0.18 


19.40 


0.19 




t 


r- 


^1 


'1' 


2.5 


21 


13.60 


1.09 


0.13 


0.15 


18.60 


0.18 




1 


t 


I 


1 


2.0 


22 


24.40 


3.32 


0.35 


0.16 


21.60 


0.13 




i 


I 


I 


1 


2.0 


23 


62.00 


1.50 


0.18 


0.25 


25.30 


0.17 




1 


I 


1 


I 


.&® 


24 


55.00 


1.20 


0.15 


0.21 


34.80 


0.21 




I 


1 


i: 


i 


1.5 


25 


37.20 


2.10 


0.20 


0.19 


25.50 


0.27 




( 


i 


1 


1 


1.5 


26 


15.20 


1.02 


0.16 


0.19 


22.00 


0.15 




t 


» 


I: 


;i: 


1.0 


27 


14.70 


1,40 


0.15 


0.20 


20.40 


0.14 




1 


I 


i: 


I 


1.0 


28 


12.30 


0,78 


0.19 


0.26 


20.00 


0.24 




i 


t 


J 


i 


1.0 


29 


18.30 


2.00 


0.22 


0.21 


21.60 


0.14 




1 


I 


1 


t 


1.0 


30 


12.80 


0.77 


0.14 


0.19 


22.80 


0.22 




f 


1 


1 


i 


1.5 


31 


14.00 


1.00 


0.13 


0.17 


20.30 


0.13 




1 


1 


1 


1 


2.0 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( JAN 1985 ) 





TURBIDITY (FTU» 




COAGULANT 


COAG. 


FILTER 1 METAL RES. 


1 






DATE 












AID 


AID 1 Al (mg/L) 


1 


pH 


TEMP 
DEG. C. 




Raw 


Set, 


Filter 


Treat . 


mg/Ii 


mg/L 


mg/L 1 Raw (Treat. | Raw [Treat. 


1 


26.00 


2.40 


0.17 


0.17 


22.50 


0.20 


1 1 


1 


1 


2.0 


2 


42.10 


2.80 


0.14 


0.21 


25.00 


0.13 


1 \ 


,;,' 


J 


2.0 


3 


21.00 


3.50 


0.15 


0.22 


20.90 


0.20 


i J 


i 


1 


1.5 


A 


18.50 


2.20 


0.12 


0.24 


21.90 


0.12 


1 i 


\ 


J 


1.5 


5 


26.30 


1.70 


0.13 


0.19 


21.50 


0.13 


1 ;l 




\ 


1.0 


e 


57.30 


1.60 


0.18 


0.25 


31.50 


0.32 


1 1 


03 1 


i 


1,0 


7 


31.30 


1.25 


0.11 


0.19 


27.90 


0.27 


1 \ 




1 


1.0 


8 


25.20 


1.34 


0.16 


0.16 


24.60 


0.11 






1 


0.5 


9 


15.30 


1.15 


0.12 


0.16 


20.80 


0.13 


1 1 




I 


0.5 


10 


19.00 


1.27 


0.12 


0.16 


20.10 


0.12 


1 1 




1 


0.5 


11 


12.70 


1.57 


0.13 


0.17 


20.00 


0.13 






1 


0.5 


12 


14.30 


1.73 


0.14 


0.22 


18.80 


0.27 






1 


0.5 


13 


16.70 


1.53 


0.17 


0.33 


20.50 


0.17 






i 


0.5 


14 


13.30 


1.65 


0.15 


0.35 


20.70 


0.13 






1 


0.5 


15 


8.60 


1.70 


0.16 


0.34 


16.00 


0.11 


1 1 


03 1 


1 


0.5 


16 


8.30 


1.13 


0.16 


0.25 


16.40 


0.27 






1 


0.5 


17 


7.90 


1.37 


0.16 


0.31 


14.00 


0.11 






1 


0.5 


18 


7.20 


0.97 


0.16 


0.23 


15.00 


0.13 






1 


0.5 


19 


7.20 


0.98 


0.16 


0.25 


14.60 


0.13 






1 


0.5 


20 


8.60 


1.07 


■0.16 


0.21 


14.70 


0.13 


1 1 


04 i 


1 


0.5 


21 


8.70 


1.10 


0.19 


0.26 


15.40 


0.12 






1 


0.5 


22 


9.10 


1.30 


0.22 


0.39 


14.60 


0.23 






1 


0.5 


23 


7.50 


1.20 


0.24 


0.37 


14.10 


0.12 






1 


0.5 


24 


6.50 


1.20 


0.22 


0.39 


15.00 


0.12 






1 


0.5 


25 


4.80 


0.80 


0.17 


0.31 


15.70 


0.26 






1 


0.5 


26 


5,40 


0.91 


0.13 


0.19 


14.60 


0.13 






1 


0.5 


27 


4.10 


0.82 


0.14 


0.24 


14,60 


0,13 






1 


0.5 


28 


4.60 


1.20 


0.16 


0.32 


15.10 


0.11 






1 


0.5 


29 


3.80 


1.10 


0.16 


0.20 


15.60 


0.23 


1 1 


06 1 


1 


0.5 


30 


4.20 


1.00 


0.21 


0.37 


14.90 


0.12 






1 


0.5 


31 


3.70 


0.93 


0.16 


0.40 


14.00 


0.13 






1 


0.5 
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TABLE 2.1: PARTICDLATE REMOVAL PROFILE ( FEB 1985 ) 





TURBIDITY (FTU) 




COAGULANT 


COAG. 


FILTER 


i METAL RES. 




1 




1 




DATE 












AID 


AID 


1 


Al (mg/L) 




1 


pH 


1 


TEMP 




























1 ns''^ f" 




Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 


1 


Raw 1 Treat. 


1 Raw 1 Treat 


1 ^ 
1 




1 


3.70 


1.10 


0.18 


0.33 


14.70 


0.12 




1 


1 




1 






0.5 


2 


3.30 


1.10 


0.12 


0.29 


13.90 


0.13 




1 


1 


04 


1 






0.5 


3 


3.60 


1.20 


0.24 


0.26 


13.40 


0.11 




1 


1 




1 






0.5 


4 


3.30 


2.10 


0.38 


0.24 


12.90 


0.22 




1 


k 




1 






0.5 


5 


3.10 


1.45 


0.27 


0.41 


13.20 


0.12 




1 


1 




l 






0.5 


6 


2.90 


1.20 


0.19 


0.3Q 


12.50 


0.11 




1 


1 




1 




t 


0.5 


7 


3.00 


1.50 


0.28 


0,27 


13.70 


0.13 




I 


1 




i 


I 


! 


0.5 


8 


2.50 


1.20 


0.20 


0.34 


14.60 


0.13 




1 


I 




i 


1. 


I 


0.5 


9 


2.50 


2.15 


0.29 


0.33 


14.60 


0.13 




1 


I 




I 


J 


! 


6.5 


10 


2.40 


2.52 


0.28 


0.40 


15.70 


0.25 




1 


l 




il 


1 


1: 


0.5 


11 


2.40 


2.20 


0.25 


0.43 


14.40 


0.11 




il 


t 




1 


1 


I 


0.5 


12 


2.70 


2.33 


0.34 


0.27 


13.00 


0.10 




1 


1 




i 


f 


1 


0.5 


13 


2.40 


1.73 


0.39 


0.68 


11.80 


0.13 




1 


1 


03 


1 


1 


1 


0.5 


14 


2.10 


1.08 


0.17 


0,36 


14.60 


0.13 




1 


.1 




1 


I 


,1 


0.5 


15 


2.00 


0.99 


0.16 


0,19 


14.50 


0.12 




it 


1 




i 


J 


i: 


0.5 


16 


2.00 


0.88 


0.13 


0.30 


15.20 


0.12 




1 


I, 




I 


i 


j 


0.5 


17 


1.90 


0.81 


0.11 


0.14 


14.50 


0.26 




1 


1 




J 


J 


) 


0.5 


18 


1.70 


0.81 


0.11 


0.17 


15.60 


0.13 




i 


1 




1 


t 


1 


0.5 


19 


2.70 


1.10 


0.21 


0.14 


11.90 


0.11 




J 


1 




1 


1 


I 


0.5 


20 


1.60 


2.20 


0.30 


0.27 


14.50 


0,13 


A' 


I 


1 




1. 


1 


1 


0.5 


21 


1.90 


1.49 


0.44 


0.30 


11.00 


0.10 




I 


t 




1 


I 


1 


0.5 


22 


1.70 


1.15 


0.19 


0.33 


14.40 


0.12 




1 


1 




I 


I 


i 


0.5 


23 


1.70 


1.17 


0.14 


0.24 


14.30 


0.13 




1 


1 




I 


1, 


I 


0.5 


24 


3.80 


1,04 


0.16 


0.19 


14.30 


0.13 




t 


I 




1 


I 


i 


0.5 


25 


12.80 


1.40 


0.14 


0.17 


15.40 


0.25 




J 


1 




( 


I 


1 


0.5 


26 


6.10 


1.00 


0.14 


0,19 


13.80 


0.12 




'r 


1 




1 


:t 


1 


0.5 


27 


6.60 


. 1.20 


0.34 


0.39 


12.50 


0.10 




,1 


1 




1 


t 


i 


0.5 


28 


6.30 


1.10 


0.55 


0.53 


11.10 


0.10 




1 


1 


05 


1 


1 


1 


0.5 


29 
















i; 


I 




1 


1 


1 




30 
















1 


£ 




! 


I, 


I 




31 
















1 


I 




1 


1 


1 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( MAR 1985 ) 





TURBIDITY (FTO) 




COAGULANT 


COAG. 


FILTER 


1 METAL RES. | 




1 




1 DATE 












AID 


AID 


1 Al <mg/L) I 


pH 


1 


TEMP 






















1 nvfz r 




Raw 


iSet. 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 


1 Raw 1 Treat. | Raw | Treat 


1 ■•■ 

1 




1 1 


4.70 


1.00 


0.59 


0.61 


13.30 


0.11 




1 1 1 


1 


1 


0.5 


1 2 


2.10 


0.97 


0.11 


0.46 


13.80 


0.12 




1 1 0.02 1 


i 


1 


0.5 


1 3 


2.10 


0.95 


0.11 


0.30 


15.00 


0.12 




1 1 1 


1 


1 


0.5 


1 4 


7.90 


1.10 


O.IO 


0.23 


14.90 


0.24 




1 1 1 


1 


1 


0.5 


1 5 


34 . 60 


1.46 


0.12 


0.17 


24.60 


0,12 




1 1 i 


1 


1 


G.5 


1 6 


17. BO 


1.85 


0.12 


0.14 


21.00 


0.12 




1 1 1 


1 


.( 


0,5 


I 7 


12.60 


1.16 


0.49 


0.19 


18.30 


0.11 




1 1 1 


I 


1 


0.5 


1 8 


11.40 


1.43 


0.14 


0.35 


18.90 


0.25 




1 1 1 


|. 


1 


0.5 


1 9 


9.90 


1.47 


0.14 


0.22 


19.00 


0.13 




1 1 1 


f 


1 


0.5 


1 10 


7.80 


1.57 


0.18 


0.19 


19.00 


0.13 




1 1 1 


1 


1 


0.5 


1 11 


6.60 


1,53 


0.13 


0.23 


18.90 


0.13 




1 1 1 


1 


1 


0,5 


1 12 


5.00 


4.95 


0.44 


0.30 


19.20 


0.13 




1 1 1 


1 


1 


0.5 


1 13 


5,50 


1.00 


0.15 


0.34 


18.70 


0.25 




1 i 1 


I 


1 


0.5 


1 14 


6,60 


1.33 


0.15 


0.21 


16.60 


0.12 




1 1 0.02 1 


1 


1 


0.5 


1 15 


6,70 


1.55 


0.10 


0.14 


19.90 


0.12 




1 1 1 


1 


1 


0.5 


1 16 


6,90 


1.22 


0.11 


0,13 


19.20 


0.12 




1 1 1 


1 


1 


0.5 


t 17 


7 . 90 


1 . 33 


0.12 


0.14 


20.30 


0.18 




'. I I 


1 


1 


0,5 


1 le 


10.60 


1.17 


0.41 


0.14 


16.90 


0.12 




1 1 


1 


I 


0.5 


1 19 


30.90 


1.06 


0.21 


0.41 


21.10 


0.12 




1 1 0,04 1 


1 


t 


0.5 


1 20 


31.40 


1.95 


0.23 


0.37 


23.50 


0.10 




1 1 1 


1 


i 


0.5 


1 21 


20.40 


1.74 


0.13 


0.17 


22,60 


0.18 




1 1 1 


1 


1 


1.5 


1 22 


13.50 


1.80 


0.13 


0,15 


20.30 


0.10 




1 1 1 


1 


1 


1.0 


1 23 


7,00 


1.10 


0.13 


0.15 


19.40 


0.12 




1 1 1 


1 


1 


1.5 


1 24 


6.90 


1.10 


0.15 


0.17 


19.50 


0.14 




I 1 1 


J 


1 


2.0 


1 25 


7.50 


1.10 


0.15 


0.15 


19.^0 


0.23 




i 1 "1 ' 


I 


1 


2.0 


1 26 


7.60 


1.10 


0.15 


0.18 


15.50 


0.11 . 




1 1 1 


1 


1 


2.5 


1 27 


29.50 


1.10 


0.13 


0.24 


25.50 


0.10 




1 1 1 


1 


1 


3.0 


1 28 


30.00 


1.20 


.0.11 


0.20 


25.30 


0.20 




1 1 1 


1 


1 


3.0 


1 29 


18.80 


1.50 


0.13 


0.20 


20,90 


0.10 




1 :1 1 


J 


1 


3.5 


1 30 


16.50 


1.00 


0.14 


0.15 


19.50 


0.16 




.1 1 i 


1 


1 


4.8 


1 31 


22.50 


1.70 


0.15 


O.IS 


27,20 


0.23 




f: 1 0.01 1 


i 


1 


4.8 



.^. . *^ 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( APR 1985 ), 





TURBIDITY (FTU) 




COAGOLANT 


1 COAG . 


FILTER 1 METAL RES. 






DATE 












1 AID 


AID I Al <mg/L) 


PH 


1 TEMP 
1 DEC, C, 




Raw 


Set. 


Filter 


Treat. 


mg/L 


1 mg/L 


mg/L 1 Raw | Treat. 


Raw 1 Treat. 


1 


105.30 


3.46 


0.18 


0.15 


39.30 


1 0.19 




1 


1 4,0 


2 


98.50 


2.67 


0.16 


0.15 


78.00 


( 0.29 




k 


1 3.5 


3 


82.40 


5.68 


0.39 


0.19 


48.20 


1 0.22 




ii 


1 3.5 


4 


61.10 


4.01 


0.30 


0.36 


47.30 


1 0.22 




i 


i 4.0 


5 


70.60 


3.23 


0.23 


0.33 


49.90 


1 0.27 




1 


1 4.5 


6 


104.50 


6.76 


0.42 


0.31 


48.30 


1 0.15 




1 


1 5.0 


7 


121.60 


6.40 


0.20 


0.30 


52.20 


1 0.28 




[ 5.0 


8 


75.30 


4.53 


0.13 


0.17 


60.30 


1 0.30 




1 


1 5.0 


9 


71.70 


4.24 


0,13 


0.14 


48.90 


1 0.27 




t 


1 5.0 


10 


96.50 


5.50 


0.20 


0.20 


21,60 


1 0.33 




i 


1 5.0 


11 


58.30 


2.94 


0.18 


0.19 


32.70 


1 0.22 


1 1 0.02 


1 


1 5.5 


12 


40.30 


1.34 


0.15 


0.17 


31,50 


1 0.26 




1 


J 5.5 


13 


42.80 


0.87 


0.14 


0.16 


30.00 


1 0.26 




1 


f 6.0 


14 


44.00 


0.71 


0.18 


0.18 


30.30 


1 0.15 




1 


1 6.5 


15 


37.80 


1.11 


0.16 


0.20 


28.30 


1 0.30 




1 


1 7.0 


16 


28.50 


1.15 


0.19 


0.18 


20.80 


1 0,10 




1 


1 7.5 


17 


25.20 


1.18 


0.18 


0.19 


20.20 


1 0.21 




t 


1 7.5 


18 


46.00 


0.91 


0,15 


0.20 


26.20 


1 0.17 




1 


( 7.0 


19 


29.80 


0.80 


0.18 


0.22 


26.70 


1 0.09 




1 


1 1.5 


20 


28.00 


0.91 


0.16 


0.16 


24,40 


1 0.22 


t 1 


I 


1 8.0 


21 


20.30 


1.13 


0.16 


0.17 


19.50 


1 0.15. 




1 


1 e , 5 


22 


19.00 


0.97 


0.14 


0,16 


20.80 


1 0.16 




1 


1 9.0 


23 


13.20 


1.05 


0.11 


0.13 


18.80 


1 0.14 




I 


1 11.5 


24 


6.20 


1.30 


0.11 


0.14 


20.40 


1 0.14 




1 


1 13.5 


25 


11.80 


0.77 


0.11 


0,17 


19,20 


1 0.16 


I 1 0.03 


1 


1 11.7 


26 


10.30 


0.94 


0.10 


0.12 


19.80 


1 0.15 




1 


1 8.0 


27 


9.70 


1.40 


0,10 


0.12 


20.50 


1 0.19 


1 1 0.03 


1 


1 8.5 


28 


9.20 


1.35 


0.12 


0.13 


19.30 


1 0.12 




1 


1 9.0 


29 


10.30 


1.49 


0.14 


0.15 


21.10 


I: 0,17 




1 


1 9.0 


30 


10.10 


1.07 


0.11 


P.. 13 


20.60 


1 0.16 




1 


1 9.0 


31 










i: 


f 




1 





WATER PLANT OPTIMIZATION STUDY 
UNION WATER SYSTEM 
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PAGE 



OF 12 



I 

I DATE 

I 
I 

i — 

! 2 
I 3 
I 4 
I 5 
6 
7 
S 
9 
10 
11 
12 
I 13 
I 14 
1 15 
I 16 
1 17 
I IS 
I 19 
i 20 
I 21 
I 22 
I 23 
I 24 
I 25 
I 26 
I 27 
I 2B 
I 29 
1 30 
I 31 



TURBIDITY (FTU) 




CfiAqULANT 


CQAG . 


1 


FILTER 1 METAL RES 






1 














flffl- 


1 


mm i 


Al (mg/L) 






1 


m 


Raw 


Set. 


Filter 


Treat, 


mq/L 


mg/L 


1 


mg/L 1 


Raw ( Treat. 


1 


Raw 1 Treat 























—■ 








-.s-^,^— T-- r^- 


10.20 


1.04 


0.10 


0.10 


20.30 


0.17 


1 


1 


1 






1 


1 


10.20 


1.53 


0.12 


0.10 


21.10 


0.09 


1 


1 


« 






1 


t 


14.20 


2.81 


0.24 


0.15 


21.30 


0.21 


1 


i 


1 








■I 


9.20 


0.79 


0.11 


0.17 


20.50 


0.09 


1 


1 


1 






■ 


i 


13.00 


1.24 


0.12 


0.14 


21,50 


0.18 


1 


1 


1 








[ 


16.00 


0.80 


0.13 


0.15 


20.70 


0.18 


1 


1 


f 






■ 


1 


10.20 


1.06 


0.13 


0.13 


21.10 


0.15 


1 


:l 


1 






1 


1 


7.20 


0.88 


0.13 


0.13 


20.80 


0.15 


1 


I 


1 


0. 


.06 


1 


1 


12.90 


1.08 


0.17 


0.14 


16.20 


0.19 


J 


1 


1, 






1 


1 


10.10 


1.05 


0.13 


0,24 


20.60 


0.12 


i 


h 


1 






1 


I 


7.90 


1.00 


0.12 


0.13 


20.30 


0.20 


1 


I 


1 






i 


j 


5.60 


0.81 


0.13 


0.13 


20,30 


0.07 


X 


I 


1 





08 


1 


1 


7.30 


0.87 


0.13 


0.12 


19.70 


0.20 


! 


1 


1. 






1 


1 


6.40 


1.08 


0.16 


0.15 


17.70 


0.12 


i 


I: 


( 






1 


1 


4.70 


0.50 


0.14 


0.15 


19.90 


0.22 


1 


I 


1 





09 


1 


1 


7.eo 


0.70 


0.15 


0.15 


19.80 


0.07 


1 


1 


1 






1 


1 


5.80 


1.18 


0.16 


0.19 


21.40 


0.09 


I 


I 


1 






» 


J 


4.10 


0.73 


0.15 


Q.16 


19.70 


0.13 


! 


I 


1 






I 


I 


11.00 


0.45 


0.16 


0.15 


20.40 


0.22 


1. 


% 


1 






I 


,1 


14.70 


0.83 


0.15 


0.17 


20.10 


0.10 


r 


r 


1 






1 


\ 


8.10 


0.66 


0.15 


D.16 


21.00 


Q.16 


1 


1 


itl 






t 


;i 


6.00 


1.00 


0.15 


0.15 


20.60 


0.15 


1 


t 


i 






1 


f 


7.70 


1.00 


0.16 


0.16 


19.80 


0.14 


■f 


1 


i 




-« 


'1 


1 


7.00 


0.73 


0.16 


0.17 


19.30 


0.18 


1 


1 


1 






i 


A 


5.70 


0.64 


0.13 


0.13 


20.50 


0.07 


1 


1 


1 






1 


i 


7.10 


0.50 


0.10 


0.11 


21.90 


0.15 


1. 


1; 


I 






I 


1 


4.60 


1.00 


0.11 


0.11 


20.00 


0.16 


1 


1 


i 






i 


1 


4.50 


0.89 


0.11 


0.12 


19.90 


0.16 


1 


i 


1 






i 


1 


4.00 


0.87 


0.11 


0.11 


19.20 


0.15 


1 


1 


1 






1 


t 


11.00 


0.78 


0.13 


0.11 


20.60 


0.17 


1 


t 








1 


\ 


22.10 


0.81 


0,13 


0.14 


19.70 


0.09 


1 


f 


i 






i 


i 



I TEMP 
I DEG. C. 



9.0 
10.0 
10.5 
11.5 
11.5 
12.8 
13.5 



13. 

14. 

14, 

14 

17. 

17 

17. 

18. 

18, 

18. 

17. 

17. 

17. 

17, 

17, 

17, 

17, 

17, 

17, 

18, 

18, 

18, 

18, 

18 
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TABLE 2.1: PARTICDIATE REMOVAL PROFILE ( JUN 1985 ) 



DATE 


TURBIDITY (FTU) 




COAGULANT 


COAG. 

AID 


FILTER 1 METAL RES. 
AID 1 Al (mg/L) 


1 

1 


pH 




TEMP 
DEG. C. 




Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 1 


Raw 1 Treat . 


1 Raw 1 Treat. 




1 


14.20 


0.62 


0.15 


0.15 


19.10 


0.21 


1 


1 


1 


1 


19.0 


2 


5.40 


0.33 


0.12 


0.15 


17.90 


0.12 


t 


I' 


J 


•\ 


18.5 


3 


5.30 


0.65 


0.14 


0.16 


20.00 


0.18 


1 


I 


1 


i 


18.7 


A 


7.70 


1.01 


0.13 


0.15 


24.40 


o.n 


! 


1 


;i 


I 


19.0 


5 


5.90 


0.58 


0.15 


0.16 


20.90 


0.16 


:l 


1: 


1 


I 


19.0 


6 


6.20 


0.90 


0.15 


0.17 


20.60 


0.14 


il 


J 


i' 


I 


19.0 


7 


6.50 


0.97 


0.13 


0.14 


21.00 


0.13 


i 


i 


i 


I 


19.2 


8 


3.10 


0.71 


0.14 


0.15 


19.90 


0.21 


1 


T 


1 


I 


20.0 


9 


8.50 


0.68 


0.13 


0.13 


19.60 


0.10 


1 


1 0.09 


1 


1 


20.2 


10 


7.50 


0.61 


0.10 


0.10 


20.10 


0.18 


il 


1 


1, 


1 


21.0 


11 


5.20 


1.37 


0.11 


0.13 


19.80 


0.16 


1 


1' 


■I. 


1 


21.5 


12 


11.7 


0.73 


0.14 


0.14 


20.5 


0.09 


1 


1 


1 


I 


19.5 


13 


10.10 


0.78 


0.13 


0.14 


20.80 


0.19 


i 


1 


t 


:l 


20.0 


14 


11.30 


0.58 


0.13 


0.13 


19.80 


0.18 


1 


i: 


1 


1 


19.0 


15 


13.10 


0.71 


0.20 


0.13 


20.80 


0.11 


1 


t. 


1 


il 


19.0 


16 


23.70 


0.77 


0.14 


0.14 


20.10 


0.16 


'1, 


$ 


1 


1 


19.0 


17 


16.00 


0.89 


0.16 


0.16 


18.40 


0.19 


i 


1 


J 


1 


19.0 


18 


23.00 


0.93 


0.13 


0.17 


19.50 


0.17 


t 


1 


1 


f 


19.5 


19 


13.30 


0.94 


0.14 


0.15 


22.10 


0.09 


t 


1 


i 


1 


19.5 


■ 20 


12.00 


0.88 


0.14 


0.15 


19.90 


0,16 


f 


r 


1 


t 


19.5 


21 


10.60 


0.97 


0.14 


0.15 


20.20 


0.14 


J: 


t 


1 


1 


19.5 


22 


29.00 


0.95 


0.14 


0.13 


23.20 


0.22 


I 


1 0.07 


1 


1 


20.5 


23 


15.30 


0.57 


0.13 


0.14 


19.00 


0.12 


I, 


1 


1 


1 


20.6 


24 


12.30 


1.02 


0.13 


0.13 


20.00 


■0.15 


t 


J 


i 


I 


20.5 


25 


10.90 


0.99 


0.14 


0.14 


21.20 


0.14 


J 


1 


1 


1 


21.0 


26 


7.80 


1.27 


0.15 


0.15 


19.90 


0.18 


1 


1 


1 


( 


21.5 


27 


7.40 


0.98 


0.15 


0.16 


19.80 


o.ie 


1 


1 


1 


I 


21.5 


28 


8.30 


0.90 


0.14 


0.14 


20,80 


0.11 


1 


1 


% 


(: 


21.5 


29 


7.30 


0.43 


0.12 


0.14 


19.10 


0.21 


I 


1 


f 


1 


22.0 


30 
31 


5.80 


0.81 


0.13 


0.14 


20.20 


0.14 


\ 


1 

1 


i: 
1 


1 
I 


21.5 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( JOL 1985 ) 





TURBIDITY (FTU) 




COAGULANT 


COAG. 


FILTER 1 METAL RES. 


1 






DATE 












AID 


AID 1 Al (rag/L> 


1 


pH 


TEMP 
DEG. C, 




Raw 


Set. 


Filter 


Treat . 


mg/L 


mg/L 


mg/L 1 Raw | Treat 


1 Raw 1 Treat . 


1 


5.40 


0.66 


0.13 


0.13 


19.60 


0.15 


1 1 


1 


1 


21.8 


2 


9.60 


0.56 


0.17 


0,17 


20.00 


0.13 


1 1 0.06 


1 


1 


22,3 


3 


9.30 


0.60 


0.14 


0.15 


20.40 


0.15 


1 L 


I 


:l 


22,0 


4 


8.00 


0.53 


0.16 


0.15 


17.70 


o.n' 


1 


I 


1 


22.3 


5 


6.50 


0.85 


0.15 


0.14 


20.00 


0.14 


1 


1 


1 


23.0 


6 


6.60 


0.71 


0.15 


0.15 


18.70 


0.12 


\ 


■t 


1 


23.5 


7 


5.30 


0.69 


0.15 


0.14 


19.40 


0,22 




1 


! 


23.5 


e 


9.90 


0.58 


0.13 


0.12 


19.50 


0.17 




1 


1 


23.5 


9 


9.20 


0.47 


0.12 


0.12 


19.90 


0.19 


. !j. 


! 


1 


23.5 


10 


9.60 


0.52 


0.11 


0.13 


21.00 


0.13 


J 


1 


l 


23.5 


11 


8.00 


0.71 


0.11 


0.12 


20.80 


0.13 




1 


1 


23.5 


12 


7.70 


0.55 


0.12 


0.12 


21.20 


0.15 


1 


I 


1 


23.5 


13 


12.70 


0.66 


0.13 


0.13 


19,50 


0,16 


1 


1 


1 


24,5 


14 
15 


6.90 
5.40 


0.56 
0.33 


0.16 
0.14 


0.14 
0,15 


20.40 
19.10 


0.10 
0.18 


i 1 


1 


1 

1 


24.5 
25,0 


16 


5.10 


0.56 


0,12 


0.12 


20.60 


0.15 




1 


1 


25.0 


17 


4.00 


1.35 


0.12 


0.12 


21.50 


0.14 




1 


t 


25,0 


18 


4.00 


0.94 


0.13 


0.13 


17.90 


0,13 


1 


1 


i 


25,0 


19 


4.30 


0.80 


0.16 


0.18 


14.50 


0.12 


1 


1 


<i 


25.5 


20 


5.90 


0.33 


0.13 


0.14 


14.50 


0.15 


1 1 0.21 


1 


1 


24.5 


n 


4.10 


0.46 


0.13 


0,12 


14.50 


0,18 


1 1 


1 


1 


25.0 


22 


7.00 


0.93 


0.14' 


0,14 


15.20 


0.12 


1 1 


1 


1 


25.0 


23 


4.60 


1.13 


0.13 


0.14 


15.00 


0.16 


1 1 


f 


i 


24.5 


24 


5.30 


0.73 


0.11 


0.12 


18.80 


0.16 


1 i 


1 


i 


24,5 


25 


10.00 


0.68 


0.12 


0.12 


19.70 


0.15 


1 4 


1- 


1 


25,0 


26 


4.60 


0.51 


0.13 


0.12 


20.80 


0.16 . 


1 I 


1 


1 


25,0 


27 


3.40 


0.98 


0.12 


0.13 


19.30 


0.17 


1 i 


1 


1 


25,5 


28 


3.30 


0.63 


0.13 


0,14 


19,70 


0,13 


1 J 


;! 


I 


25,5 


29 


4.70 


0.89 


0.12 


0.12 


19.40 


0.18 


1 1 


f 


1 


25.5 


30 


4.00 


1.10 


0.13 


0.14 


20.00 


0.15 


( 1 


1 


1 


25.0 


31 


3.20 


0.88 


0.12 


0.15 


20.40 


0.14 


1 1 o.oe 


1 


1 


24.5 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE < ADG 1985 ) 





TURBIDITY (FTD) 




COAGULANT 


COAG. 


FILTER I METAL 


RES. 


1 






DATE 












AID 


AID 1 Al (mg/L) 


1 


pH 


TEMP 

























DEG. C, 




Raw 


Set. 


Filter 


Treat. 


mg/L 


lag/L 


mg/L 1 Raw 


1 Treat. 


1 Raw 1 Treat. 




I 


3.90 


0.89 


0.13 


0.14 


19.80 


0.16 


:t 


t 


t 


1 


24.5 


2 


3.90 


0.95 


0.12 


0.12 


20.80 


0.15 


1 


% 


i 


1 


23.5 


3 


3.30 


1.00 


0.13 


0.13 


19.20 


0.10 


1 


1 


1 


) 


23.5 


4 


1.70 


0.89 


0.13 


0.14 


19.20 


0.13 


11: 


i; 


I 


I 


24.0 


5 


6.20 


0.70 


0.15 


0.15 


20.00 


0.14 


1 


i 


1 


! 


24.5 


6 


16.20 


0.67 


0.18 


0.16 


18.80 


0.14 


1' 


1 


i 


i 


24,5 


7 


6.50 


0.87 


0.18 


0.19 


19.60 


0.13 


J 


i; 


f 


I 


24.5 


8 


4.50 


0.66 


0.18 


0.18 


18.90 


0.11 


1 . 


t 


:l 


1 


24.5 


9 


4.20 


0.80 


0.20 


0.19 


19.90 


0.13 


i 


I 


i 


1 


24.5 


10 


2.60 


1.01 


0.19 


0.22 


20.80 


0.17 


1 


t 


} 


r 


24.5 


11 


3.90 


0.98 


0.18 


0.19 


20.70 


0.15 


1 


I 


1 


1 


24.5 


12 


3.50 


1.18 


0.19 


0.19 


18.90 


0.15 


i 


1) 


! 


I 


25.0 


13 


2.80 


0.66 


0.20 


0.20 


19.10 


0.15 


1 


1 


1 


I 


25.0 


14 


3.10 


0.62 


0.19 


0.21 


20.00 


0.11 


I 


I; 


1 


I 


25.0 


15 


2.90 


0.86 


0.19 


0,21 


20.70 


0.17 


!} 


I 


1 


f 


25.0 


16 


5.30 


0.99 


0.20 


0.20 


21.30 


0.21 


t 


1 


1 


1 


25.0 


17 


3.70 


1.00 


0.19 


0.19 


20.90 


0.15 


i 


1 0.11 


1 


1 


25.6 


18 


2.60 


0.85 


0.16 


0.17 


18.50 


0.12 


i 


1 


1 


f 


25.0 


19 


4.80 


0.86 


0.15 


0.14 


20.40 


0.14 


i 


1' 


1 


r 


24.5 


20 


5.10 


0.88 


0.14 


0.14 


20.30 


0.17 


if ^ 


"1 


1 


( 


24.0 


21 


4.40 


0.66 


0.14 


0.14 


19.40 


0,11 


1 


1 


f 


I 


23.5 


22 


4.60 


0.64 


0.14 


0.14 


19,30 


0.17 


1 


I 


1 


1 


23.5 


23 


4.50 


0.82 


0.14 


0.15 


20.40 


0.17 


1 


« 


i 


1 


23.5 


24 


5.10 


0.86 


0.16 


0.16 


20.70 


0,14 


•I 


1 


1 


) 


23.5 


25 


4.60 


0.47 


0.16 


0.15 


19.80 


0.12 


} 


1 


1 


1 


23,5 


26 


4.60 


0.86 


0.15 


0.16 


20.00 


0.20 


f ' 


1 


1 


1 


23.0 


27 


6.20 


0.64 


0.16 


0.16 


19. 70' 


0.06 


1 


1 


1 


1 


23.0 


28 


4.50 


0.85 


0.15 


0.14 


20.00 


0.17 


\ 


1 


1 


1 


23.5 


29 


4.00 


0.77 


0.15 


0.02 


19.80 


0.17 


1 


1 0.10 


1 


1 


23. S 


30 


5.10 


0.72 


0.14 


0.14 


19.60 


0.16 


\ 


1 


1 


1 


23.5 


31 


4.00 


0.96 


0.12 


0.13 


19.50 


0.13 


1 


1 


1 


1 


23.2 
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TABLE 2.1: PARTICDLATE REMOVAL PRQflLE ( SEP 1985 ) 





TOEBJpiiy tJOTJ, 




CQAggLiAHI 


COIiG. 


1 


FILTER 


1 METAL 


RES. 


1 






DATE 












;. a^m 


r 


»« 


I Al <mg/L| 


1 


pH 


TEMP 
DEC. C. 




Raw 


Set. 


Filter 


Treat . 


mg/L 


nig/L 


1 


mg/L 


1 Raw 


1 Treat 


1 Raw 1 Treat. 


1 


3.00 


0.71 


0.13 


0.13 


18.40 


0.19 


1 




1 


1 


1 


1 


23.3 


2 


5.90 


0.97 


0.14 


0.14 


20.20 


O.IS 


I 




1 


1 


I 


Ji, 


23.5 


3 


5.40 


0.74 


0.16 


0.17 


20.30 


0.16 


1 




1 


(: 


1 


1 


23.5 


4 


5.20 


0.70 


0.16 


0,15 


19.40 


0.10 


! 




1 


1 


1 


% 


24.0 


5 


6.20 


0.66 


0.15 


0.16 


20.30 


0.15 


I 




1 


1 


I 


I 


24.5 


6 


6.20 


0.66 


0.16 


0.16 


20.10 


0.16 


t 




1 


1 


1 


1 


24.5 


7 


5.00 


0.50 


0.15 


0.16 


20.10 


0.18 


1 




"t 


1 


1 


I 


24.5 


8 


5.40 


0.60 


0.13 


0.13 


20.80 


0.10 


I 




1 


1 


1 


1 


24.5 


9 
10 


6.10 
5.30 


1.09 
0.69 


0.17 
0.18 


0.16 
0.17 


19.00 
20.40 


0.18 
0.12 


1 

l 




i 
f 


1 


* 
1 


1 


25.0 
25.0 


11 


5.10 


1.17 


0.14 


0.14 


20.30 


0.16 


I 




i 


i 


1 


i; 


25.0 


12 


4.00 


1.15 


0.13 


0.14 


20.20 


0.17 


1 




J 


1 


1 


{ 


23.3 


13 


4.60 


1.09 


0.14 


0.14 


20.00 


0.17 


i: 




I 


T 


f 


22.5 


14 


4.60 


1.14 


0.14 


0.14 


19.70 


0.12 


i: 




1 


1 0.08 


1 


1 


21.5 


15 


3.20 


1.28 


0.13 


0.14 


19,60 


0,22 


t: 




1 


1 


i 


1 


21.0 


16 


3.20 


1.11 


0.14 


0.15 


20.30 


0.11 


t 




1 


i: 


1 


1 


21 .a 


17 


3.10 


0.89 


0.15 


0.15 


20.30 


0.16 


1 




1 


1 


I: 


li 


21.5 


18 


4.60 


0.63 


0.13 


0.14 


20.90 


0.15 


1 




1 


1 


i 


•i 

■i 1: 


21.5 


19 


4.90 


0,55 


0.12 


0.14 


21.00 


0.16 


t 






I 


1 


■ :;■ 


21.8 


20 


" 4.20 


0.54 


0.33 


0,13 


19.20 


0.16 


f 






! 


-1 


1 


21.5 


21 


4.30 


0.72 


0, 14 


0.15 


20.50 


0.12 


1 




1 


J 


I 


1 


21.5 


22 


3.90 


0.52 


0.14 


0.14 


21.00 


0.17 


1 




1 


1 


1 


1 


21. S 


23 


4.80 


0.91 


0.13 


0,13 


18,30 


0.13 


1 




1 


1 


1 


1 


22.0 


24 


18.30 


1.04 


0.12 


0.12 


21.50 


0,12 


I 




,1 


I 


I 


J: 


22.0 


25 
26 


9.20 
20.50 


0.88 
0.80 


0.12 
0.13 


0.13 
0,13 


19.70 
23.00 


0.17 
0.18 


1 




1 
1 


1 
I 




'■\ 


20.8 
20.7 


27 


5.90 


0.48 


0,13 


0.13 


20.00 


o.ie 


1 




1 


1 


4 


1 


20.0 


28 


4.30 


0,80 


0.11 


0.12 


21.40 


0.15 


1 




1 


1 


1; 


j 


19.5 


29 


4. SO 


0.79 


0.11 


0.10 


18.50 


0. u 


I 




1 


k 


I 




19.5 


30 


5.70 


0.84 


0,11 


0,11 


19 ..M 


0, 19 


i 




f 


i 


I' 


:( 


19.5 


31 














•| 




1 


1 


1 


I 
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fABLE 2,1: PAjRTICDLATE REMOVAL PROFILE ( OCT 1985 ) 





TURBIDITY (FTO) 




COAGULANT 


COAG, 


FILTER 1 METAL RES. 


1 






DATE 












AID 


AID 1 Al 


(mg/L) 


1 


pH 




TEMP 
DEG, C. 




Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 


rag/L 1 Raw | Treat. 


1 Raw 1 Treat. 




1 


7.60 


0.90 


0.12 


0.12 


19.30 


0.13 


I 


f 


t 


f 


19.5 


2 


5.60 


0.93 


0.12 


0.12 


18.90 


0.19 


f 


1 


1 


r 


19.0 


3 


5.50 


1.09 


0,12 


0.12 


20.50 


0.14 


1 


1 


I; 


r 


18,0 


4 


32.20 


1.28 


0.10 


0.11 


20.70 


0.12 


1 


1 


1: 


i 


18.0 


5 


78.60 


0.77 


0.11 


0.12 


44.10 


0.27 


1 


i 


:l^ 


I 


16.0 


6 


49.30 


0.90 


0.10 


0.10 


30.50 


0.13 


t 


i 


1 


1 


14.5 


7 


36.50 


1.04 


0.10 


O.lp 


25.50 


0.18 


I 


I 


:r 


1, 


14.5 


8 


41.50 


0.89 


0.09 


0.09 


31.00 


0.22 


t 


1 


\ 


]■ 


14.5 


9 


27.70 


0.86 


0.09 


0.09 


25.00 


0.09 


t 


i 


] 


J 


15.0 


10 


22.90 


1.18 


0.10 


0.10 


22.20 


0.17 


t 


1 


t 


1 


15.0 


11 


16.70 


0.74 


0.10 


0.10 


20.60 


0.16 


t 


1 


! 


1 


15.0 


12 


14.00 


1.07 


0.10 


0.10 


20.70 


0.12 


1 


1 


1 


t 


15.0 


13 


17.90 


0.84 


0.14 


0.11 


21.00 


0.16 


1 


1 0.07 


1 


1 


15.5 


14 


12.50 


0.87 


0.12 


0.13 


21,40 


0.16 


I 


f 


1, 


I 


15.5 


15 


10.70 


1.19 


0.13 


0.12 


21.50 


0.16 


1 


1 


l; 


i 


15.5 


16 


11.00 


1.14 


0.13 


0,12 


17.40 


0.18 


I 


1 


1 


1 


15.5 


17 


13.20 


0.96 


0.13 


0.12 


15.90 


0.16 


J 


It 


1 


1 


15.0 


18 


10.80 


0.83 


0.14 


0.13 


14.40 


0.17 


! 


t 


i| 


1 


15.0 


19 


8.60 


1.11 


0.18 


0.17 


15.30 


0.12 


i 


I 


I 


15.0 


20 


7.50 


1.25 


0.15 


0.14- 


14,60 


0.17 


1 


■I 


I 


1 


15.0 


21 


13.10 


0.98 


0.13 


0.16 


15.30 


0.10 


I 


1 0.08 


1 


1 


14.7 


22 


8.90 


0.95 


0.12 


0.13 


19.00 


0.18 


1 


1 


1 


,1 


14.5 


23 


4.60 


1.01 


0.10 


0.11 


25.20 


0.17 


1 


i 


t 


% 


14,5 


24 


5.50 


1.44 


0.12 


0.11 


20.30 


0.16 


1 


t 


1 


f 


15.0 


25 


5.40 


1,46 


0.12 


0.11 


21.30 


0.09 


i 


1 


I 


1 


15.0 


26 


3.80 


1.39 


0.11 


0.12 


19.40 


0.25 


1 


1 0.07 


1 


1 


15.0 


27 


3.60 


1.29 


0.13 


0.12 


22.00 


0.16 


1 


1 


1 


1 


15.0 


28 


3.50 


1.60 


0.12 


0.13 


21.50 


0.11 


! 


1 


1 


It 


14.5 


29 


3.80 


1.80 


0.09 


0.11 


20.90 


0.18 


I 


1, 


t 


1 


14.0 


30 


3.60 


1.79 


0.11 


0.11 


20.60 


0.15 


1 


if 


't 


i: 


14.0 


31 


3.80 


2.03 


0.10 


0.09 


21.30 


0.19 


1 


1 


1 


1 


13.0 
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TABLE 2.1: PARTICULATE REMOVAL PROriLE ( NOV 1985 ) 



1 


TURBIDITY <FTU> 




COAGULANT 


COAG. 


FILTER 


1 METAL RES. I 






1 dAfE 












AID 


AID 


1 Al (mg/L) I 


pH 


TEMP 
DEG . C . 




Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 


1 Raw 1 Treat. | 


Raw 1 Treat. 




1 1 


6.20 


1.76 


0.08 


0.09 


21.80 


0.09 






I 


13.0 


1 2 


7.80 


1.72 


0.11 


0.10 


20.20 


0.25 








13,0 


1 3 


6.00 


1.48 


0.13 


0.11 


22.40 


0.15 . 








13,0 


1 4 


5.20 


1.71 


0.15 


0.14 


20.90 


0.21 








13.0 


1 s 


3.90 


1.6B 


0.14 


0.14 


19.60 


0,20 








12.5 


1 6 


3.70 


1.56 


0.16 


0.15 


20.70 


0.10 








12.0 


1 ^ 


8.70 


1.42 


0.14 


0.15 


20.50 


0.10 








12.0 


1 8 


10.40 


1.74 


0.17 


0.15 


21.20 


0.17 








11.0 


1 9 


6.40 


1.23 


0.13 


0.16 


20.30 


0.15 




1 t 0.09 1 




11.0 


1 10 


6.30 


1.10 


0.13 


0.13 


21.00 


0.18 








11.0 


1 11 


5.40 


1.17 


0.13 


0.14 


23.80 


0.16 








10.0 


1 1.2 


6.70 


0.84 


0.13 


0.16 


17.20 


0.23 








9.5 


1 13 


4.80 


. 77 


0.13 


0.15 


19.20 


0,10 








9.5 


1 14 


3.90 


0.76 


0.13 


0.14 


20.10 


0.18 








9.5 


1 15 


,3.10 


0.75 


0.12 


0.13 


19.50 


0.10 








9.0 


1 16 


6.60 


0.92 


0.14 


0.14 


17.90 


0.26 








9.0 


1 17 


20.50 


0.76 


0.18 


0.16 


19.70 


0.15 








8.5 


1 IB 


16.30 


0.90 


0.19 


0.19 


17.10 


0.10 








8.2 


1 19 


29.50 


1.07 


0.19 


0.21 


19.90 


0,18 








9.0 


1 20 


43.90 


1.28 


0.15 


0.17 


27.00 


0.23 








9.2 


1 21 


26.80 


1.05 


0.15 


0.16 


25.30 


0,18 








8.5 


1 22 


23.40 


1.00 


0.15 


0.15 


21.20 


0.20 








8.0 


1 23 


23.30 


0.85 


0.16 


0.17 


21.30 


0.25 








7.3 


1 24 


17.00 


1.02 


0.16 


0.17 


17.60 


0.13 








7.3 


1 25 


12.30 


1.06 


0.16 


0.16 


17.50 


0.11 








6,5 


1 26 


9.60 


0.82 


0.16 


0.18 


15.20 


0.10 








6.5 


1 27 


11.50 


0.97 


0.18 


0.21 


15.30 


D.ie 




r 1 1 




6.5 


1 28 


12.70 


0.99 


0.18 


0.21 


15.80 


0.12 








6.5 


1 29 


15.30 


0.85 


0.20 


0.20 


17.10 


0.16 








6.0 


( 30 


13.70 


0.67 


0.21 


0.20 


16.20 


0.14 




1 1 1 




6.0 


1 31 
















1 1 1 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( DEC 1985 ) 





TURBIDITY (FTO) 




1 COAGULANT 


COAG. 


FILTER 1 METAL RES. 


1 




1 




DATE 












AID 


AID 1 


Al (mg/L) 


1 


pH 


1 
1 

1 


TEMP 
>EG. C. 




Raw 


Set. 


Filter 


Treat. 


1 mg/L 


rag/L ■ 


mg/L 1 


Raw 1 Treat 


1 Raw 1 Treat. 




1 


19.40 


1.56 


0.18 


0.18 


1 20.50 


0.22 


1 


1 


1 


1, 


1 


6.0 


2 


99.30 


3.05 


0.16 


0.19 


1 45.70 


0.33 


I 


I 


J 


1 


1 


4.5 


3 


88.80 


0.76 


0.12 


0.14 


1 44.30 


0.33 


1 


J 


I 


1 


1 


3,3 


4 


71.40 


0.87 


0.12 


0.15 


1 37.40 


0.23 


1 


1 


1 


1 


[ 


3,2 


5 


56.30 


1.01 


0.14 


0.16 


1 31.90 


0.28 


I 


■| 


:i 


.1 


1 


3.0 


6 


42.00 


0.75 


0.11 


0.14 


1 30.70 


0.13 


1 


J 


i 


:i 


I 


3.0 


7 


55.50 


1.27 


0.14 


0.16 


1 30.30 


0.28 


' \ 


* 


1 


i 


1 


2.8 


e 


72.40 


0.86 


0.14 


0.17 


1 48.10 


0.36 


1 


I 


I 


1 


;i 


2.5 


9 


41.10 


1.21 


0.15 


o.n 


1 31.90 


0.10 


1 


1 


t 


1 


1 


2.5 


10 


35.80 


1.21 


0.16 


0.13 


1 27.60 


0.21 


1 


t 


li 


III 


i 


2.5 


11 


31.70 


1.10 


0.15 


0.20 


1 26.80 


0.23 


i 


1 


i 


* 


1 


2.S 


12 


34.40 


1.05 


0.19 


0.22 


1 24.60 


0.27 


! 


1 


1 


s 


1 


2.5 


13 


27.50 


1.29 


0.18 


0.20 


i 21.40 


0.11 


1 


I 


"I: 


r 


1 


2.5 


14 


51.40 


2.95 


0.21 


0.23 


1 25.30 


0.28 


1 


r 


1 


1 


1 


2.0 


15 


86.20 


4.60 


0.21 


0.26 


1 48.50 


0.27 


I 


1 


f 


1 


1 


1.0 


16 


67.60 


5.45 


0.23 


0.30 


1 49.80 


0.34 


i 


I 


,1 


1 


1 


0.5 


17 


48.30 


2.40 


0.21 


0.21 


1 30.00 


0.27 


i 


I 


1 


i 


1 


0.5 


18 


38.00 


1.96 


0.20 


0.20 


1 27.70 


0.14 


I 


t 


1 


1 


1 


0.5 


19 


33.80 


1.90 


0.21 


0.24 


1 23.70 


0.27 


I 


%' 


1 


.1 


1 


0.5 


20 


30.80 


■ 1.98 


0.23 


0.23 


1 22.40 


0.14 


I 


i 


i 


t- 


1 


0.5 


21 


28.30 


2.05 


0.24 


0.26 


1 20.00 


0.27 


i 


I 


i 


1 


1 


0.5 


22 


26.70 


1.80 


0.20 


0.29 


1 20.40 


0.14 


i 


i 


I 


I 


1 


0.5 


23 


23.30 


1.80 


0.23 


0.24 


1 19.50 


0.13 


I 


I 


<J 


I 


1 


0.5 


24 


18.00 


1.50 


0.18 


0.25 


1 20.10 


0.14 


I 


i 


t 


1 


1 


0.5 


25 


16.30 


1.60 


0.20 


0.25 


1 20,50 


0.14 


|! 


i 


1 


I 


1 


0.5 


26 


15.00 


1.60 


0.19 


0.25 


1 20.50 


0.14 


t 


1 


,1 


t 


1 


0.5 


27 


14.00 


1.70 


0.15 


0.23 


1 20.60 


0.14 


I 


I 


f 


i 


1 


0.5 


28 


11.00 


1.60 


0.17 


0.20 


1 20.70 


0.14 


i 


.1 


1 


I 


1 


0.5 


29 


8.90 


1.40 


0.15 


0.18 


1 20.50 


0.28 


! 


1 


1 


1 


1 


0.5 


30 


8.20 


1.50 


0.17 


0.20 


I 16.60 


0.14 


( 


1 


1 


! 


1 


0.5 


31 


6.90 


1.40 


0.18 


0.21 


1 15.30 


0.14 


1 


1 


1 


I 


1 


0.5 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( JAN 1986 ) 





TURBIDITY (FTU) 


J 




CQAeUMJST 


COAG. 


FI LTER 


1 METAL RES. 




1 




1 




1 DATE 








1 






AID 


AID 


I Al (mg/LJ 




1 


pH 


1 


TEMP 


I 










— 










--— 


— 




- 1 DEG . C . 


1' 


Raw 


Set. 


Filter 


Treat. I 




mg/L 


rag/L 


mg/L 


1 Raw 1 Treat. 


1 


Raw 1 Treat 


. 1 




1 1 


5.70 


1.30 


0.12 


0.13 1 




14.80 


0,15 








1 


1 


1 




t 2 


6.30 


1.90 


0.13 


0.12 1 




15,60 


0,15 








1 


1 


4 




1 3 


5. SO 


1.70 


0.16 


0.15 1 




13.90 


0,14 








1 


1 


1 




1 A 


4.70 


1.50 


0.10 


0.11 1 




15.10 


0,15 








1 


1 


i 




1 5 


4.60 


1.60 


0.13 


0.14 1 




14.70 


0.16 








1 


1 


i 




1 6 


4.50 


1.90 


0.11 


0.10 1 




14.60 


0,13 








1 


1 


1 




1 7 


4.20 


2.30 


0.07 


0.08 1 




16.40 


0,16 








1 


1 


1 




i 8 


4.30 


2,30 


0.06 


0.07 1 




15.00 


0,15 








1 


1 


i 




1 9 


4.00 


3.80 


0.09 


0,10 1 


* 


5.14 


0,14 








1 


1 


1 




1 10 


3.60 


2.30 


0,09 


0.10 I 


* 


5.31 


0.13 








1 


1 


1 




1 11 


3.60 


1.70 


0.07 


0.08 1 


* 


5.01 


0.12 








1 


i 


i 




1 12 


3.10 


1.40 


0.18 


0.17 1 


* 


6.05 


0.10 








1 


1, 


1 




1 13 


3.10 


1.20 


0.18 


0.19 1 


* 


4.41 


0.10 








1 


1 


; i' 




1 14 


3.40 


1 . 10 


0.16 


0.15 I 


* 


4.09 


0.11 








1 


1 


i 




I 15 


3.20 


0.86 


0.18 


0,17 1 


* 


4.07 


0.11 








1 


1 


i 
i i 




1 16 


3.10 


1.20 


0.16 


0.15 1 


* 


4.32 


0.10 








1 


1 


1 




1 17 


3.00 


1.20 


0.14 


0.15 1 


* 


4,97 


0.10 








1 


1 


1 




1 18 


3.00 


0.94 


0.14 


0.15 1 


* 


4,39 


0.11 








1 


1 


1 




1 19 


3.40 


1.00 


0.11 


0.12 1 


* 


4.45 


0.12 








1 


1 


f 




1 20 


4.30 


1.10 


0.12 


0.13 1 


* 


5.37 


0.09 








1 


1 


t 




1 21 


S.20 


1.00 


0.14 


0.13 1 


* 


4.58 


0.10 




1 1 


07 


1 


1 . 


1 




1 22 


6.10 


1.30 


0.15 


0.14 1 


* 


5.07 


0.10 








1 


1 


1 


0.5 


1 23 


4.30 


1.10 


0.18 


0.17 1 


* 


5.09 


0,11 








I 


t 


1 


0.5 


1 24 


3.80 


1.10 


0.12 


0.11 1 


* 


5.01 


0,10 








I 


i 


1 


0.5 


1 25 


4.70 


I.IQ 


0.13 


0.14 1 


* 


4.97 


0,10 








i 


t 


1 


0.5 


1 26 


3,60 


1.10 


0.16 


0.15 1 


* 


4.35 


0.12 




t i 




1 


1 


1 


0.5 


1 27 


3.80 


1.40 


0.16 


0.15 ( 


* 


4.92 


0.12 




I i 




J 


I 


1 


0.5 


1 28 


3.50 


1.30 


0.14 


0.15 1 


* 


5.21 


0.10 




1 t 




I 


f 


1 


0.5 


1 29 


3.30 


1.20 


0.16 


0.17 1 


* 


4.86 


0.10 




1 1 




t 


1 


1 


0.5 


1 30 


3.10 


1.10 


0.17 


0.16 1 


* 


5.01 


0,12 




1 1 


08 


1 


1 


1 


0.5 


I 31 


3.00 


1.20 


0.17 


0.16 1 


* 


5.00 


0.11 




1 1 




1 


1 


1 


0,5 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( FEB 1986 ) 





TURBIDITY (FTO) 






COAGULANT 


COAG. 1 


FILTER 1 METAL RES. 




DATE 














AID 1 


AID 1 Al (mg/L) 


pH 1 TEMP 
1 DEC. C. 




Raw 


Sen. 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 1 Raw 1 Treat. 


Raw 1 Treat . | 


1 


2.80 


0.97 


0.12 


0.14 


* 


4.57 


0.10 




1 1 Q.5 


2 


2.70 


1.00 


0.14 


0.15 


* 


4.73 


0.10 




1 1 0.5 


3 


2.70 


1.00 


0.14 


0.12 


* 


5.15 


0.10 1 




I 1 0.5 


4 


2.70 


1.00 


0.10 


0.11 


* 


4.64 


0.10 




1 1 0.5 


5 


2.80 


0.98 


0.11 


0.14 


* 


4.66 


0.10 


1 1 0.05 


1 1 0.5 


6 


2.90 


1.10 


0.13 


0.15 


* 


5.28 


0.10 




1 1 0.5 


7 


2.00 


0.79 


0.08 


0.10 


a 


4.70 


0.10 




1 1 0.5 


8 


1.40 


0.66 


0.08 


0.08 


* 


4.69 


0.10 




1 1 0,5 


9 


1.60 


0.64 


0.09 


0.10 


-k 


4.73 


0.10 


1 1 0.02 


1 1 0.5 


10 


1.50 


0.63 


0.08 


0.09 


* 


5.02 


0.10 




1 1 0.5 


11 


1.40 


0.63 


0.07 


0.09 


* 


5.01 


0.10 




1 1 0.5 


12 


1.20 


0.63 


0.10 


0.09 


* 


5.10 


0,10 




1 1 0.5 


13 


1.20 


0.81 


0.08 


0.09 


* 


5.04 


0.10 




1 1 0.5 


14 


1.30 


0.53 


0.08 


0.07 


* 


4.81 


0.10 




1 1 0.5 


15 


1.50 


0.60 


0.07 


0.09 


* 


5.00 


0.10 




I 1 0.5 


16 


1.70 


0.61 


0.09 


0.09 


* 


5.03 


0.10 




1 10.5 


17 


2.00 


0.85 


0.10 


0.09 


* 


5.04 


0.10 




1 1 0.5 


18 


2.10 


0.87 


0.10 


0.09 


* 


4.90 


0.10 




1 1 0.5 


19 


2.00 


0.75 


0.10 


0.10 


* 


5.28 


0.10 


1 1 0.08 


1 1 0.5 


20 


2.00 


0.64 


0.09 


0.10 


* 


4.89 


0.10 




1 1 0.5 


21 


4.80 


0.85 


0.12 


0.11 


* 


5.01 


0.10 




1 1 0.5 


22 


2.60 


0.74 


0.10 


0.12 


* 


5.02 


0.10 




1 1 0.5 


23 


2.40 


0.79 


0.10 


0.12 


* 


5.00 


0.10 




I 1 0.5 


24 


2.90 


1.10 


0.11 


0.13 


* 


4.86 


0.10 




1 1 0.5 


25 


2.70 


0.89 


0.10 


0.10 


* 


5.35 


0.10 




1 1 0.5 


26 


2.60 


0.87 


0.10 


0.12 


* 


4.81 


0.10 




1 1 0.5 


27 


2.50 


1.00 


0.09 


0.10 


A 


5.28 


0.10 


1 1 0.09 


1 1 0,5 


28 


2.60 


0.86 


0.11 


0.12 


* 


5.04 


0.10 




1 1 0.5 


29 


















1 1 0.5 


30 
















\ 1 i 


t 1 0.5 


31 
















1 1 


1 1 0.5 
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TABLE 2.1: PARTICULATE REMOVAL PROFILE ( MAR 1986 ) 





TURBIDITY (FTU) 






COAGULANT 


COAG. 


FILTER 1 METAL RES. 




1 




1 




DATE 














AID 


AID 1 


Al (mg/L) 




1 


PH 


1 


TEMP 





























- 1 Twn r 




Raw 


Set. 


Filter 


Treat . 


rag/L 


mg/L 


mg/L 1 


Raw 1 Treat 


1 Raw 1 Treat 


1 




1 


2.90 


0.78 


0.10 


0.10 


*. 


5,05 


0.08 


1 


1 


08 


! 


1 


J 


0.5 


2 


2.70 


0.77 


0.09 


0.09 




4.70 


0.07 


|i 


1 




1 


:i: 


1 


0.5 


3 


2.60 


0.91 


0.08 


0.09 




5.26 


0.11 


1 


J, 




I 


i 


i 


0.5 


4 


3.00 


0.82 


0.09 


0.09 




5.01 


0.06 


1 


1 




i 


I 


1 


0.5 


5 


2.00 


0.75 


0.10 


0.10 




5.15 


0.11 


I 


I 




I 


1 


i 


0.5 


6 


1.90 


0.87 


0.09 


0.09 




5.14 


0.05 


i 


1 




1 


1 


I 


0.S 


7 


1.70 


0.68 


0.09 


0.0? 




4.64 


0.12 


h 


i 




1 


i^ 


1 


0.5 


8 


1.60 


0.63 


0,10 


0.10 




5.02 


0.07 


.1 


i 




1 


% 


I 


0.5 


9 


1.50 


0.61 


0.10 


0.10 




5,02 


0.07 


i 


i 




I 


1 


1 


0.5 


10 


1.50 


0.72 


0.10 


0.10 




4.67 


0.08 


1 


j 




i 


1 


1 


0.5 


11 


10.10 


1.00 


0.11 


0.10 




5.00 


0.07 


1 


■1 




1 


1 


J 


0.5 


12 


3.20 


0.82 


0.12 


0.13 




5,07 


0.08 


1. 


1 




1 


( 


1 


Q.5 


13 


1.50 


0.80 


0.10 


0.11 




5.61 


0.08 


1 


•1 




1 


1 


1 


0.5 


14 


2.00 


0.66 


0.10 


0.10 




4.79 


0.08 


t 


1 




1 


1 


t 


O.S 


15 


2.20 


0.60 


0.10 


0.11 




5.37 


0.07 


1 


1 




1 


1 


1 


0.5 


16 


2.50 


0.70 


0.09 


0.09 




5.00 


0.07 


I 


J 




I 


I 


:l 


0.5 


17 


1.70 


0.70 


0.09 


0.08 




4 , 99 


0.11 


- j. 


1. 




1 


1 


T 


0.5 


18 


1.70 


0.81 


0.09 


0.12 




5.08 


0.10 


I 


J 




1 


■1 


1 


0.5 


19 


2.30 


1.20 


0.10 


0.10 




5.03 


0.07 


J 


I 




I 


i 


J 


0.5 


20 


3.20 


1.00 


0.09 


0.11 




5.17 


0.10 


I 


1 




1 


1 


1 


0.5 


21 


4.00 


1.30 


0.09 


0.09 




5.29 


0.10 


1 


1 




1 


1 


1 


0.5 


22 


2.40 


0.97 


0.08 


0.08 




5.60 


0.08 


1 


1 




i 


J 


1 


0.5 


23 


6.40 


1.30 


0.11 


0.09 




5. OS 


0.07 


t 


1 




1 


1 


1 


0.5 


24 


6.10 


1.70 


0.13 


0.12 




5.18 


0.06 


1 


.1 




t 


I 


1 


0.5 


25 


5.10 


1.50 


0.10 


0.11 




5.24 


0.09 


k 


1 




1 


1 


i 


0.5 


26 


8.50 


2.50 


0.11 


0.11 




5.59 


0.10 


i 


t 




1: 


1: 


1 


0.5 


27 


11.50 


1.60 


0.08 


0.11 




5.86 


0.08 


1 


1 


04 


1 


( 


1 


0.7 


28 


9.20 


1.30 


0.09 


0.12 




5.94 


0.Q7 


I 






1 


( 


1 


1.0 


29 


18.40 


1.80 


0.11 


0.11 




7.10 


0.07 


1 


1 


07 


1 


1 


f 


1.0 


30 


5.10 


1.90 


0.10 


0.10 




6.16 


0.07 


1 






I 


1 


J 


1,0 


31 


4.60 


1.60 


0.09 


0.09 




6.22 


0.11 


f 






1 


1 


1 


1.0 
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TURBIDITY (FTO) 




COAGULANT 


COAG. 1 


FILTER 1 


METAL RES. 




1 






DATE 












AID 1 


AID 1 


Al (nig/L> 




1 


pH 


1 TEMP 
1 DEC. C . 




Raw 


Set. 


Filter 1 


Treat. 


mg/L 


mg/L 1 


mg/L 


Raw 1 Treat. 


1 Raw i Treat. 




1 


7.60 


1.90 


0.11 


0.10 


* 5.60 


0.10 




1 




k 


f 


1 1.5 


2 


6.50 


1.70 


0.08 


0.09 


* 5.20 


0.09 




1 




i 


1 


1 1.5 


3 


5.80 


1.60 


0.07 


0.08 


* 5.20 


0.09 








I 


I 


1 1.8 


4 


6.10 


2.02 


0.06 


0.08 


16.50 


0.14 








I: 


1 


1 2.0 


5 


4.80 


1.68 


0.06 


0.08 


20.80 


0.06 








I 


] 


( 2.5 


6 


6.80 


1.98 


0.08 


0.09 


24.00 


0.13 








1 


I 


1 2.5 


7 


9.10 


2.88 


0,09 


0.09 


17.80 


0.10 








I 


1 


I 2.5 


8 


12.50 


3.54 


0.08 


0.09 


17.90 


0.15 








1 


1 


( 5.0 


9 


10.40 


3.14 


0.08 


0.08 


26.80 


0.11 




1 0. 


04 


1 


1 


1 5.5 


10 


7.00 


2.53 


0.08 


0.08 


23.00 


0.16 




\ 




1 


1 


1 5.0 


11 


9.50 


2.90 


0.08 


0.09 


21.80 


0.10 








\i 


1 


1 5.0 


12 


9.60 


2.65 


0.10 


0.10 


19.20 


0.13 








1 


1 


1 5.0 


13 


9.10 


2.75 


0.07 


0.09 


20.70 


0.13 








1 


1 


1 5.5 


14 


9.60 


2.80 


0.09 


0.09 


20.50 


0.10 








1 


1 


1 5.5 


15 


20.20 


4.15 


0.07 


0.09 


20.90 


0.18 








1 


i 


1 6.5 


16 


13.30 


3.25 


0.09 


0.10 


20.70 


0.09 








1 


1 


1 6.5 


17 


8.80 


2.15 


0.08 


0.08 


20.40 


0.09 








1 


I 


1 6.5 


18 


10.60 


2.55 


0.09 


0.08 


17.90 


0.20 








i. 


1 


1 7.0 


19 


8.20 


2.19 


0.09 


0.09 


20.60 


0.10 








i 


1 


1 T.5 


20 


5.30 


1.44- 


0.09 


0.09 


19.00 


0.13 








1 


t 


I 8.0 


21 


2.40 


1.58 


0.09 


0.09 


19.30 


0.11 








i 


f 


i 8.0 


22 


6.50 


1.86 


0.07 


0.08 


22.00 


0.10 








t 


f 


1 8.0 


23 


6.10 


1.82 


0.08 


0.08 


21.90 


0.18 








I 


1 


1 8.0 


24 


4.70 


1.31 


0.07 


0.08 


20.50 


0.17 




i 




t 


;i 


1 8.0 


25 


8.10 


1.63 


0.09 


0.08 


21.30 


0.10 




1 1 




1 


1 


1 9.0 


26 


3.80 


1.25 


0.08 


0.09 


20.10 


0.10 




1 


.13 


I 


1 


1 10.0 


27 


2.70 


0.71 


0.08 


0.08 


21.30 


0.12 




1 




1 


1 


1 10.5 


28 


1 3.50 


0.67 


0.07 


0.08 


20.00 


0.16 




1 1) 




1 


( 


I 10.5 


29 


1 11.30 


1.20 


0.08 


0.08 


1 20.70 


0.14 




1 1 




( 


1 


1 11.5 


30 


1 4.30 


0.57 


0.07 


0.08 


1 21.40 


o.o'a 




1 I 




] 


1 


1 11.5 


31 
















1 1 




1 


1 
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1 


TURBIDITY WTH) 


1 


GOAGOLANT 


COAG. 


FILTER ) METAL RES. 




1 


1 DATE 








1 




AID 


AID 1 


Al (mg/L) 


pH 


1 TEMP 


1 










,^-^-: 










1 DEG . C . 


t 


Raw 


Set. 


Filter 


Treat . 1 


mg/L 


mg/L 


mg/L 1 


Raw 1 Treat V 


Raw 1 Treat. 


1 


I 

I 1 


8.80 


0.96 


0.09 


0.09 1 


23.60 


0.16 


1 


1 


1 


1 12.0 


1 2 


5.90 


0.71 


0.09 


0.08 1 


26.00 


. 14 


1 


J 


J 


1 12.0 


1 3 


3.50 


0.63 


0.09 


0.09 1 


18.70 


0. 09 


1 


I ' 




1 11.5 


1 4 


3.30 


0.67 


0.10 


0.09 1 


18,60 


0.12 


1 


i } 


: 


I 11.5 


1 5 


7.10 


0.71 


0.10 


0.11 1 


20 ♦TO 


0.16 


1 


1 


i 


1 12.0 


I 6 


6.50 


0.77 


0.12 


0.12 1 


22-10 


0.14 


1 


t 




1 12.0 


1 ^ 


10.30 


0.99 


0.12 


0.12 i 


20.30 


0.13 


I 


I.I I 


I 12.5 


1 8 


9.60 


0.91 


0.14 


0.12 1 


20.50 


0.14 


1 


1- ' 


1 


( 14 . 


! 9 


6.40 


0.94 


0.12 


0.12 1 


20.30 


0.14 


1 


't 1 


1 


j 14.5 


1 10 


6.10 


0.69 


0.11 


0.11 1 


22.30 


0.16 


t 


1 i 


i 


\. 14.0 


1 11 


4.20 


0.78 


0.11 


0.11 1 


20.50 


0.08 


:! 


,1 


t 1 


r 3t 4 . 5 


1 12 


3.90 


0.71 


0.11 


0.10 1 


19.10 


0.13 


i 


1 " * 


1 15.5 


1 13 


3.60 


0.64 


0.11 


0.11 1 


20.10 


0.12 


1, 




1 I 


1 15.0 


i: 14 


3.40 


0.44 


0.10 


0.1 1 1 


19.00 


0.14 


t 


] 1 1 


1 15.0 


1 15 


4.10 


0.60 


0.10 


o.og 1 


21.90 


0.13 


1 


1 :' 


1 


1 15.0 


1 16 


8.50 


0.67 


0.12 


0.11 1 


21.10 


0.14 


1 


.1 


I I 


1 16.0 


1 n 


4.60 


0.40 


0.11 


0.11 1 


20.00 


0.09 


1 


I 1 I 


I 16.0 


1 18 


4.40 


0.67 


0.12 


0.12 1 


18.90 


0.11 


} 


T 




1 16.0 


1 'm 


5.«0 


0,61 


0.13 


0.12 1 


20.80 


0.13 


1 0.10 




i 16.0 


T 20 


€.40 


0.83 


0.11 


0.12 1 


20.20 


0.18 


'1 


1 




1 15.5 


1 21 


6.00 


0.85 


0.10 


0.11 1 


21.30 


0.14 


1 


3 ; 




1 15.5 


1 22 


5,10 


0.58 


0.09 


0.09 1 


21.90 


0.09 


1 


■t ii 




1 15.5 


1 23 


5.70 


0.73 


0.11 


0.11 1 


20.50 


0.07 


1 


i I 




) 15.5 


1 24 


4.90 


0.54 


0.11 


0.11 i 


21.60 


0.09 


1 


I 0.12 




1 15.5 


1 25 


3.50 


0.59 


0.11 


0.11 r 


17.30 


0.15 


1 


1 




1 15.5 


1 26 


4.30 


1.00 


0.12 


0.11 1 


19.90 


0.08 


1 


i 1 1 


t 16.5 


1 27 


2.70 


0.46 


0.10 


0-10 1 


20.80 


0.08 


1 


I 


1 1 


1 17.0 


1 28 


2.70 


0.33 


0.10 


0.11 1 


20.50 


0.14 


f 


1- ; 


1. 1 


1 17.5 


1 29 


3.00 


0.33 


0.10 


0.10 1 


20.40 


0.14 


1 


1 


t 1 


1 17.5 


1 30 


3.80 


0.32 


0.09 


0.09 1 


19.00 


0.15 


( 


1 


f 1 


1 18.0 


1 31 


3 . 60 


0.33 


0.09 


0.10 i 


23.70 


0.14 


1 


1 


1 


1 17.5 
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TURBIDITY (FTD) 




COAGULANT 


COAG, 


FILTER 1 METAL RES. 


1 






DATE 












AID 


AID 1 Al (mg/L) 


1 


PH 


1 TEMP 
1 DEG. C. 




Raw 


Set. 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 1 Raw 1 Treat. 


I 


Raw 1 Treat . 


1 


3.70 


0.65 


0.10 


0.09 


20.00 


0.10 


1 i 


1 


.1; 


1 17.5 


2 


4.30 


1.04 


0.09 


0.10 


21.50 


0.08 


J. I 


1 


1 


1 17.5 


3 


9.30 


1.12 


0.10 


o.oe 


19.50 


0.15 


1 i 


J 


I 


1 17.5 


4 


5.30 


0.60 


0.10 


0.11 


20.90 


0.14 ■ 


"1 1 


i 


t 


1 18.0 


5 


5.00 


0.39 


0.11 


0.11 


20.90 


0.07 


1 1 


1 


1 


1 18.0 


6 


4.50 


0.71 


0.09 


0.10 


20.90 


0.09 


1 \ 


1 


1 


1 18.0 


7 


4.50 


0.35 


0.10 


0.10 


19.90 


0.11 


1 I 


I 


f 


1 18.0 


8 


5.40 


0.29 


0.10 


0.10 


19.20 


0.11 


1 1 


•I 


ii. 


1 18.5 


9 


4.70 


0.72 


0.09 


0.09 


20.40 


0.17 


1 i 


I 


1 


1 19.0 


10 


4.30 


0.56 


0.09 


0.09 


20.80 


0.08 


1 1 


1 


1 


1 19.0 


11 


4.40 


0.33 


0.09 


0.10 


22.10 


0.18 


1 1 


1 


1 


1 19.5 


12 


46.60 


0.91 


0.12 


0.10 


27.80 


0.16 


1 1 


1 


1 


1 20.0 


13 


82.80 


1.16 


0.17 


0.13 


36.50 


0.23 


1 1 


1 


1 


20.0 


14 


29.20 


0.73 


0.15 


0.18 


24.00 


0.20 


1 t; 


i 


t 


20.0 


15 


28.50 


0.82 


0.18 


0.16 


26.10 


0.13 


1 f 


i 


f 


I 20.0 


16 


42.80 


1.47 


0.18 


0.18 


25.00 


0.09 


1 t , 


1 


1 


1 20.5 


17 


21.00 


1.39 


0.11 


0.15 


24.80 


0.16 


1 1 


1 


1 


1 20.8 


18 


20.50 


1.48 


0.14 


0,12 


22,30 


0.15 


1 i 


t 


■i: 


1 21.0 


19 


19.30 


1.14 


0.13 


0.13 


19.20 


0.16 


if 1 


I 


1 


1 21.0 


20 


17.20 


0.91 


0.12 


0.12 


17.96 


0.16 


1' 1 


.1: 


r- 


1 21.0 


21 


14.50 


0.89 


0.11 


0.12 


21.80 


0.10 


1 1 


1 


1 


1 21.0 


22 


7.70 


0.78 


0.11 


0.12 


19.00 


0.13 


1 1 0.12 


1 


1 


1 22.0 


23 


16.60 


1.11 


0.16 


0,13 


20.50 


0.14 


1 r 


i 


i 


1 22.0 


24 


11.60 


0.79 


0.11 


0.11 


17.50 


0.14 


1 1 


} 


■1: 


1 21.5 


25 


10.90 


0.68 


0.08 


0.08 


21.00 


0.15 


1 if 


J 


,|, 


1 21.5 


26 


14.60 


1.02 


0.08 


0.08 


21.80 


0.14 


1 i 


1 


I 


1 22.0 


27 


26.40 


0.55 


0.11 


0.10 


22.40 


0.14 


1 I 


1 


8.04 t 7.34 


1 22. Q 


28 


13.00 


0.43 


0.09 


0.10 


20.30 


0.18 


1 1 


I 


.,i 


1 22. S 


29 


12.00 


0.56 


0.07 


0.08 


20.60 


0.17 


1 i 


r 


i 


1 22,5 


30 


11.00 


0.97 


0.70 


0.07 


20.30 


0.09 


1 1 0.06 


1 


7.73 1 7.38 


1 22.5 


31 














1 1 


1 


1 
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.1 


TURBIDITY (FTD) 




COAGOLANT 


COAG. 


FILTER 1 METAL RES 






1 














1 DATE 












AID 


AID 1 


Al (mg/L 






1 






pH 






TEMP 


4 
1 



































DEG. C 


Raw 


Set, 


Filter 


Treat. 


mg/L 


mg/L 


mg/L 1 


Raw 1 Treat. 


1 


Raw 


1 Treat. 


1 

1 1 


10.60 


0.81 


0.60 


0.06 


20.90 


0.19 


\ 


1 






1 


8 


12 




7 


.61 


21 .5 


1 2 


11.90 


0.68 


0.06 


0.06 


19.70 


0.16 


1 


i 






1 


a 


.16 




7 


63 


21.8 


1 3 


11.90 


1.00 


0.06 


0.06 


20.40 


0.14 


i 


! 






1 


8 


24 




7 


53 


21.5 


1 4 


15.50 


1.33 


0.08 


0.06 


19.90 


0.20 


1 


I 






1 












22.0 


1 5 


18.70 


0.88 


0.11 


0.10 


20.7 


0.12 


* 


t 






g 






1 






22.5 


1 6 


8.40 


0.57 


0.09 


0.09 


21.30 


d.2'0 


t 


t 






I 






1 






22.5 


1 7 


7.20 


0.52 


0.07 


0.08 


21.40 


0.11 


1 


1 






i 






1 






22.5 


1 8 


7.50 


1.14 


0.06 


0.07 


20.80 


0.18 


1 


1 






1 






I 






22.5 


1 9 


8.90 


0.64 


0.06 


0,07 


21.60 


0.14 


1 


1 





10 


1 






I 






22,5 


1 10 


6.80 


1.40 


0.07 


0.06 


21.30 


0.21 


1 


,1 






1 






i 






23.0 


1 11 


6.00 


0.95 


0.07 


0,07 


20.80 


0.08 


! 


i 






i 






1 






23.0 


1 12 


9.40 


0.49 


0.07 


0.07 


19.80 


0.17 


1 


.1 






|. 






I 






23.0 


1 13 


8.10 


0.63 


0.07 


0,08 


19.70 


0.12 


% 


1 






1: 






I 






23.0 


1 14 


10.00 


1.01 


0.07 


0.08 


19.60 


O.IS 


i 


.1 






1 












24.0 


1 15 


7.70 


1.18 


0.08 


0.08 


20.50 


0.20 


1 


i 






1 






1 


11 




24.0 


1 16 


5.80 


0.84 


0.09 


0.09 


20. 3C 


0.12 


1 


"I 






f 






f 






24.5 


1 17 


4.80 


0.82 


0.09 


0.10 


20.30 


0.13 


1, 


1 





12 


1 






1 






25.0 


1 le 


4.60 


0.45 


0.08 


0.09 


20.20 


0.15 


1 


1 






1 






1 






25.0 


t 19 


4.50 


0,36 


0.08 


0.08 


22.10 


0.12 


): 


1 






1 






1 






24.0 


I 20 


3.60 


0.27 


0.07 


■ 0.08 


22.20 


0.17 


1 


1 





09 


1 






1 






24.0 


I: 21 


3.90 


1,79 


0.07 


0.07 


20.20 


0.13 


r 


1 






1 






1 






24.0 


i 22 


3.70 


0.98 


0.08 


0.07 


20.30 


0.16 


I 


1 






i 






J. 






25.0 


1 23 


4.60 


0.61 


0.08 


0.08 


20.10 


0.15 


1 


1. 






1 






I 






26.2 


1 24 


5.50 


0.92 


0.12 


0.11 


21.60 


0.14 


i: 


I 






,1: 






T 






26.2 


1 25 


4.90 


0.98 


0.13 


0.11 


21.80 


0.17 


1 


1 






1 






I 






27.5 


1 26 


10,60 


0.47 


0.11 


0,09 


18.40 


0,14 


t 


,1 






1 






1 






26.2 


1 27 


10.60 


0.83 


0,12 


0.09 


20.30 


0.09 


1 


1 






1 






I 






25.0 


1 28 


5.70 


0.67 


0.16 


0.10 


19.20 


0.17 


I 


1 






1 






i 






26.5 


1 29 


- 4.20 


0.85 


0.14 


0.13 


19.60 


0.17 


f 


1 






1 






1 






26.5 


1 30 


3.60 


0.80 


0.09 


0.09 


21.10 


0.15 


t 


1 





14 


1 


8 


32 


1 


7 


75 


26.5 


1 31 


3.00 


0,81 


0.11 


0.09 


20.00 


0.14 


If 


1 






1 


8 


40 


1 


7 


55 


27.0 
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TABLE 3.0: DISINFECTION SUMMARY 



C12 Deiniind 
CI 2 Dosage 



Resid. CIJ free 
Resid. C12 Comb. 
Resid. C12 Total 

C12 Demand 
C12 Dosage 

Amnibnla 



Resid. C12 Free 
Resid; C12 Cortb. 
Resid. C12 Totil 

CI 2 Demand 
C12 Dosage 



Reaid. Cl2 Free 
Resid. C12 Comb. 
Resid. C12 Total 



PRE-CHLQRIHATIOM I POST-CHLORIKATION 



HAX. I HIN. I AVG 



0.25 I 0.21 I 0.2i I 1.00 



II 

n 
II 
II 

HiH. I Ave. II 

— I — J, 
I n 

D.39 I 0.S2 Jl 

I n 
I II 
I II 



0.73 I 0.7S II 0.19 



0.43 


0.51 


1 1 1.10 

11 


O.ES 


1 0.77 


II 0.22 






0.41 


1 0.50 


II 1.65 



0.65 I 0.77 II 0.24 



;hlorihai 


ION 1 


1 MIN. 


AVG. 1 


1 0.87 


1.07 1 


1 0.14 


0.17 1 


1 0.74 


0.»3 1 


1 o.ie 


0.1» 1 


1 0.62 

1; 


1.12 1 


1 0.14 


o.ie 1 



POST-CHLORINATION 



MAX. I HIN, I AVS. 

I I 

I 0.2 6 I 0.33 



0.42 



I 



I 



1 0.54 


0.66 


1 0.24 


1 0.29 



)' 



0.75 I 0.58 I a.ee 

I I 

0,4^ I 0.26 I 0.35 

I. i' 

r t 

I I 

I I 

I I 



0.78 I: 0.55 I 0.66 I 



PBE-CHLORIHATION 



0.22 I 0.25 



POST-CHLORIKAIIOH 



0.75 I 0.5 9 1 0.67 



P RE-CHI/3RIBATI0N 



MAX. I HIH. I AVG. 



PQST-CHLORIKAT lOM 



MIH. I AVQ. 
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TABLE 3.0: DISINFECTIOS SUMMARY 



MR I C12 Deiund 

I C12 Dosage 
I 

i Ammonia 
I 

I S02 
I 

I Kosid. Cl2 rtee 

I Resid. Cl2 Comb. 

I Resid. C12 Total 

HAY I C12 Demand 

i C12 Dosage 
( 

I Annonla 

i S02 

I 

I Resid. C12 free 

I Resid. C12 Comb. 

I Resid. CI 2 Total 

JUH I G12 Demand 

I C12 Dosage 
I 

I Anndliia 

I 

I S02 

I 

I tlbsld. C12 rree 

I Resid. C12 Comb. 

I Reaid. cl2 Total 



PRE-CHLORINATIOH 



HIN. 1 AVG. 

I 
0.51 I 0.60 



0.22 I 0.27 

I 

O.SS I D,62 

I 



0.22 I 0.24 



a.io I a.c3 



0.20 r 0.24 



MAX. I HIM. I AVG. M MAX. 

I I H 

O.ei I 0.39 I 0.S2 H 2.et 

I I n 

I I u 

I I H 

I I II 

I f ar 

I I ■ w 

I i< it 

0.90 I 0.«a I D.7e II 0.29 

I I M 

0.70 I 0.47 I 0.54 || 1.30 

I I II 

I I It 

I I II 

I J M 

I 1 1 1 

II. t I I 

I I ' II 

0.B2 I D.eO I 0.76 II 0.31 

I I M 

0.«« I 0.46 I 0.54 II 0.67 

I I M 

1 « .11 

I I I I 

i I II 

I I 11 

I I II 

i: I 1 1 

0.S5 I 0.62 I 0.76 n 0.31 



:hlorinai 


riOH 


POST- 


CHLORINA 


1 HIN. 


Ave. 


MAX. 


MIH. 1 


1 0.98 


1.70 


0.80 


0.31 1 


1 0.1« 


0.20 


0.«1 


0.56 1 


1 0.S3 


0.B6 


0.65 


0.41 1 


1 0.14 


0.26 


0.73 


0.59 1 


1 0.53 


0.61 


0.65 


0.46 1 


1 0.27 


0.29 


0.79 


O-Si 1 



O.SS 



FBE-CHLORINATION I POST-CULORIUATION I I FRE-CHUiRIHAriON 



S.30 



I HIN. 

I 

I 1.30 

I 

I 

I 
J 

I 
I 
I 
I 0.15 

I 

I 0.93 

I 

I 



0.32 I 0.12 



3.10 I 2.30 



0.27 I 0.16 



AVG. I KAX. I HIN. I AVG. 

I I i 

1.48 I 0.52 I 0.38 I 0.4} 

I I I 

I I I 

I I I 

I I I II 

•t 1 I II 

I I I u 

I I 1 11 

0.23 I 0.72 I 0.59 I 0.«7 II 
, I I , I 



I I MAX. 

II 

II 
II 
It 
II 
II 



1 



I 



2.03 I 0.93 I 0.26 j O.S) 



I 



II 
It 

II 
II 

It 

B 



0.20 I 0.74 I O.Se I 0.66 || 
I I ^_ , I I 

I I I II 

2.63 I 1.10 I 0.72 I 0.83 II 

I t I II 



J! 
1 


( 

1 


1 

1 0.75 


1 

1 0.60 



II 

u 
ir 
u 
it 



0.66 II 



roSX-CHLORINATION I 



I HIN. 
I 



I 
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TABLE 3.0: DISINFECTION SU^*1ARY 



C12 Demand 
CiZ Dosage 



Resld. C12 Free 
Resid. C12 Comb. 
Resld. C12 Total 

C12 Demand 
ClI Boaage 



Resld. C12 Fraa 
Resld. C12 Corns. 
Resid. C12 Total 

C12 Demand 
C12 Dosage 



Resid. C12 Free 
Resld. ei2 Comb. 
Resld. C12 Total 



PKE-CHLORINATIOM 



POST-CHLORIHATION 



PRE-CHLORINATION 



MAX. I HIN. I AVG 



0.31 I 0.26 I 0.2S I 0.S5 



POST-CHLORINATION 



0.60 I 0.77 



PFE-CHU)Rri!ATION 



MAX. I MIN. 



4.30 I 2.40 
I 



0.37 I 0.15 

4.70 t 2.10 
I 
I 

!■ 
I 
I 
1 
J 

0.49 I D.19 

I 
4.94 I 2.2S 

I 
I 



0.42 I 0.23 



rOST-CHIORIHATION 



0.94 I 0.S9 I 0.73 



PHE-CHLOHINATIOll | POST-CHLQRIMATIOH 



HAX. I MIN. I AVG. 



4.30 2.10 
I 



I 

I 

0.21 0.14 



3.50 2.00 



MAX. I MIN. I AVG 



0.17 0.01 



I r I 

2.92 1.20 0.70 0.92 

I I I 

I i I 

I f I 



I I I 

i I I 

i I I 

O.n 0.74 0.56 0.6S 



2.«5 1.10 o.e« 0.«3 
I I I 



I I I 

I I I 

I I I 

I I I 

I I I 

O.IS 0.72 O.Se 0.66 
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TABLE 3.0: DISINFECTION SUMMARY 



CL2 I>enui:id 
C12 Doaqs 



Reald. C12 Free 
Besid. CI2 CoiDb. 
Resid. C12 ToUl 

CI2 DeiBand 
C12 D09Ag« 

Ammonia 



Resld. C12 Free 
Reald. C12 comb.' 
Reald. C12 Tstal 



CJ.2 DeiQAnd 
C^ Dosage 



Resld. C12 Free 
Resid. C12 Conb. 
Resld. C12 Total 



PRE -CHLOM NATION 



HAX. 


1 HIN. 


1 AVG. 


HAX. 1 HIN. 


O.DO 


1 11.00 


1 O-oa 

1 
1 


I 

f 

1 


0.00 


1 0.00 


i 

1 o.oo 


1 
1 

O.OO 1 0.00 

) 







' 


1 


0.00 


0.00 


(0.00 

<l 
•I. 


1 
1 

1 
1 



I I 

0.00 I 0.00 I O.OO 



I 



I 



0.00 I 0.00 I 0.0O 

i I 
I 1 

I t 

I I 

0.00 I 0.00 I 0.00 

I I 

I I 



roST-CHLORIHATIOH 



O.OO I 0,00 






0.00 I 0.00 

I 
I 



PRE-CHU)RtNAtrON 


POST- 


CHLOBINATION 


HAX. 


HIH. 1 AV6. 


HAX. 


HIH. 1 Ave. 


a. 13 


1 
0.47 1 O.fil 

1 
1 


0.«3 


0.46 1 0.S2 


0.31 


1 

0.23 1 o.za 


0.90 


O.Sl I 0.77 


o.n 


o.4» 1 a.«4 


0.74 


0.45 1 0.94 


O.io 


0.2« 1 0.2a 


0.90 


a.«0 1 0.77 


0.79 


I 
o.se i a.£4 

1 
( 

( 


o.ee 


0.44 1 0.55 


0.30 


1 

1 
1 

0.22 1 D.2« 


0.70 


0.72 1 0.7« 



PRE-CHLORINATION 



0.37 



FbST-CHI/ORIHATIOH 



HAX. I HIN. 



0.»3 I 0.41 



I 

i 

o.es I o.so 

I 

0.69 I 0.35 

I 

( 

I 

I 

I 

( 

I 
D.B5 I 0.55 

I 
0.S2 I 0.29 

■*■ 
I 
1 



I 
0.77 I 0.5& 



PBE-CHIOillHATION I POST-CHLOBIKATIOH 



HAX. I HIN. 



AVG. I HAX. 



HIN. I AVG, 



4.40 1.00 i.ie 1,40 0.34 0.«« 



I I I I 

I r I I I 

I I I I I 

I I I I I 

0.25 0.0« 0.15 O.OO O.SO O.Sl 



2.00 1.20 1.55 0.«7 0.35 0.41 

I I I I I 

I I I It: :t 

I I I I I 

I I I I I 

I I I I I 

I I I I ) 

I 11 I I 



0.21 0.12 0.15 0.71 0.54 O.CS | 



I 



2.40 0.70 1.43 a.fi9 0.2Q 0.45 



fi.20 0.14 0.1« 0.74 0.50 0.C5 I 



WATER PLANT OPTIMIZATION STUDY 
UNION WATER SYSTEM 

TABLE 3.1: DISINFECTION .PROFILE ( AUG 1963 ) 



PAGE 



OF 





PRE 


-CHLORINATION 






1 DATE 1 


C12 1 

1 MU' 


1 1 

1 •^A9 1 - 


RESIDUAL C12 


I 1 De 


_= 1 ^JHJ 

m. 1 Dos. 1 


1 D"Ji 1 

1 1 


Free Comb. 


Total 


1 1 1 


1 4.30 1 


1 t 


1 


0.16 


1 2 1 


1 3.40 1 


1 1 


1. 


0.20 


1 3 1 


1 2.90 I 


1 1 


I 


0.21 


1 4 1 


1, 2.70 1 




f 


0.19 


1 5 1 


1 2.50 I 


1 1 


t 


0.19 


1 6 1 


1 3.00 1 


1 1 


) 


0.17 


1 7 1 


1 3.50 1 


1 I 


I 


0.15 


1 B 1 


1 2.90 1 


1 J: 


1 


0.16 


1 9 1 


1 3.80 1 


t 1 


I 


0.17 


1 10 1 


I 3.10 1 


1 iti 


1 


0.18 


1 11 1 


1 3.50 1 


1 1 


I 


0.19 


1 12 1 


1 3.30 1 


1 t 


1 


0.16 


1 13 1 


1 3.40 1 


1 1 




0,17 


1 14 1 


1 3.80 1 


1 If 


. 0.18 


1 15 1 


1 3.60 1 


1 !l 


i 


o.n 


1 16 1 


1 2.90 1 


1 1 


I 


0.21 


1 17 1 


( 2.50 1 


1 1: 


1 


0.17 


1 1@ 1 


1 2.20 1 


1 J 


f 


0.15 


1 19 1 


1 2.40 1 


1 1 


1 ' 


•0.15 


1 20 1 


1 2,30 1 


1 J 


1 


0.15 


1 21 1 


1 2.10 1 


1 i 


1 


0.15 


1 22 1 


1 2 . 50 1 


1 "t 


1 


0.17 


1 23 1 


1 2.70 1 


1 t 


1 


0.16 


1 24 I 


1 2.60 1 


1 ( 


'I 


0.16 


1 25 1 


1 2.60 1 


1 1 


I 


0.17 


1 26 1 


1 2.60 1 


I I 


1 


0.16 


I 27 1 


1 2.70 t 


1 1 


,1 


0.15 


I 28 1 


1 2.80 1 


1 1 


T 


0.14 


1 29 1 


1 2.70 1 


1 1 


1 


0.15 


I 30 1 


1 2.50 1 


1 !.. 


i 


0.16 


t 31 1 


1 2.70 1 


] 1 


f 


0.15 



11 



C12 



Dem. 



I Dos. 



POSI-CHLORINATION 

I I RESIDUAL C12 

NH3 ( 302 I 

I I Free | Comb. I Total 



20 
10 



0.93 
0.82 
0.83 
0.96 



10 
99 
10 
00 
10 
00 
20 
10 
10 



0.94 
0.79 
0.80 
0.70 
0.70 
0.76 
0.76 
0.82 
0.B3 
0.80 
0.76 
0.89 
0.82 
0.85 
0.82 
0.88 



I 



I 



0.65 
0.66 
0.66 

0.65 
0.64 



64 
65 



0.65 

0.65 

0.65 

0.65 

0.65 

0.64 
0.65 

0.64 

0.65 

0.66 



67 
66 



0.66 
0.67 
0.65 
0.66 
0.65 
0i66 
0.66 
0.65 
0.65 
0.65 
0.G6 
0.65 



DATE I 



1 


1 


2 


1 


3 


1 


4 


i 


5 


1 


6 


1 


7 


1 


8 


,1, 


9 


T 


10 


1 


11 


1 


12 


1 


13 
14 


: ;| 


15 


1 


16 


1 


17 


1 


18 


1 


19 


:|, 


20 


1 


21 


1 


22 


1 


23 


1 


24 


1 


25 


1 


26 


1 


27 


I 


28 


1 


29 


1 


30 


1 



31 I 
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TABLE 3.1: DISINFECTION PROFILE ( SEP 1983 ) 



I 1 




PRE-CHLORIHATION 






1 1 - - 
IDATE 1 


C12 


1 
HH3 1 S02 

1 




RESIDOAL C12 


1 1 De 


m. 1 Dos. 




Free Comb. 


Total 


1 1 1 


J 2.60 






1 


0.16 


1 2 1 


1 2.50 






1 


0.15 


1 3 1 


1 2 . 30 






1 


0.14 


1 4 1 


1 2.40 






1 


0.15 


1 5 1 


1 2.70 






1 


0.14 


1 6 1 


1 2.30 


1 




1 


0.14 


1 7 1 


1 2.70 


\ 




1 


0.14 


1 8 1 


1 2.70 


1 




1 


0.15 


1 9 1 


1 2.60 


1 




1 


0,16 


1 10 1 


1 2,40 


1 




1 


0.16 


1 11 1 


1 2.70 


1 




I 


0.14 


1 12 1 


1 2.70 


1 




1 


0.15 


1 13 1 


1 2.60 


1 




1 


0.15 


1 14 1 


1 2.60 


1 




1 


0.16 


1 15 1 


1 3.00 


1 




1 


0.17 


1 16 1 


1 2.20 


i; 




J. 


0.14 


1 17 1 


1 3.10 


1 




1 


0,14 


1 18 1 


1 3.50 


1 




1 


0.13 


1 19 1 


1 2.90 


1 




I 


0.16 


1 20 1 


1 2.60 


f 




■| 


Q.16 


1 21 1 


1 2.70 


1 




1 


0.14 


1 22 1 


1 3.00 


1 




1 


0.01 


1 23 1 


1 2.30 


1 




■f 


0,16 


1 24 1 


1 3.00 


1 




1 


a. 14 


1 25 1 


1 3.20 


i 




ii: 


oa4 


1 26 1 


1 2.60 


1 




1 


0.17 


1 27 1 


1 2.20 


1 




ii 


0.15 


1 28 1 


1 2 .80 


1 




1 


0.14 


1 29 1 


1 2,20 


1 




I 


0.17 


1 30 1 


1 2.50 


•I 




1 


0.16 


1 31 1 




1 




1 





POST-CHLORINATION 



012 



Dem. 



I Dos. 



79 
75 
71 
73 
81 
82 
88 
86 
79 
74 
90 



0.86 

o.ei 

0.63 
0.73 
0.72 



10 

00 

92 

83 

86 

,91 

75 

,00 

,87 

,87 

,68 

,77 

,75 

,74 



RESIDOAL C12 



NH3 



I S02 I 



I Free I Comb. I Total 



i; 


0.66 


1 


1 


0.65 


2 


1 


0.65 


3 


1 


0.65 


4 


1 


0.65 


S 


1 


0.63 


6 


1 


0.65 


7 


,! 


0.66 


e 


t 


0.66 


9 


l|; 


0.66 


10 




0.65 


11 




0.65 


12 




0.65 


13 




0.66 


14 




0.67 


15 




0.64 


16 




0.65 


17 




0.67 


18 


1 


0.66 


19 


I 


0.65 


20 


1 


0.65 


21 


1 


0.66 


22 


1 


0.66 


23 


1 


0.65 


24 


1 


0.66 


25 


1 


0.66 


26 


1 


0.66 


27 


1 


0.66 


28 


1 


0.66 


29 


I 
1 


0.68 


30 
31 



DATE 
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TABLE 3.1: DISINFECTION PROFILE ( OCT 1983 ) 





PRE-CHLORINATION 




1 DATE 1 


C12 1 1 


1 RESIDUAL C12 


r 1 De 


m. 1 Dos. 1 1 


1 Free Comb . 


Total 


1 1 1 


1 2.10 1 1 


1 1 


0.15 


1 2 1 


J 2.00 1 1 


1 t 


0.12 


( 3 1 


1 1.70 1 1 


1 1 


0.10 


i ^ 1 


1 1.30 1 1 


1 'I 


0.09 


1 5 1 


1 1.00 1 1 


1 '1 


0.06 


1 6 1 


1 2.20 1 1 


1 1 


0.08 


1 ■? 1 


1 4.00 1 1 


1 1 


0.12 


1 8 1 


1 4.10 1 1 


1 't 


0.14 


1 9 1 


1 4.40 1 1 


1 :i 


0.14 


1 10 1 


1 3.50 1 1 


1 1 


0.18 


1 11 1 


1 2.90 1 1 


1 i 


0.17 


1 12 1 


1 2.60 1 1 


1 ;r 


0.15 


1 13 1 


1 2.30 1 1 


1 f 


0.16 


1 14 1 


1 2.20 1 1 


1 \ 


0.15 


1 15 1 


1 2.80 1 1 


1 J 


0.17 


1 16 1 


1 2.50 1 1 


I 1 


0.24 


1 17 1 


1 1.70 1 1 


1 1 


0.25 


1 18 I 


1 1.70 1 1 


1 1 


0.20 


1 19 1 


1 1.50 ■ 1 1 


1 1 


0.17 


1 20 1 


1 1.40 1 1 


1 1 


0.14 


1 21 1 


1 1.70 1 1 


1 t 


0.14 


1 22 I 


1 1.40 1 1 


1 1 


0.15 


1 23 1 


1 1.70 1 1 


1 1 


0.13 


1 24 1 


1 1.60 1 1 


1 i 


0.15 


1 25 I 


1 1.60 1 1 


1 1 


0.14 


1 26 1 


1 1.90 1 1 


1 1 


0.15 


1 2T 1 


1 1.60 1 1 


1 I 


0.14 


1 28 1 


1 1.90 1 1 


1 1 


0.13 


1 29 1 


1 1.80 1 1 


1 J 


0.13 


1 30 1 


1 2.10 1 1 


.1 1 


0.11 


1 31 1 


1 1.80 1 1 


i I 


0.15 





POST-CHLORINATION 








C12 


1 1 


RESIDUAL C12 




DATE 


Dem. 1 Dos. 


1 1 


Free | Comb. 


Total 




1 0.75 


1 1 


1 


0.69 


1 


1 0.55 


1 1 


•1 


0.72 


2 


1 0.55 


1 1 


f 


0.68 


3 


1 0.39 


1 1 


J 


0.72 


4 


1 0.34 


1 r 


1 


0.69 


5 


1 0.75 


1 1 


1 


0.69 


6 


1 1.20 


1 i 


1 


0.69 


7 


1 1.40 


1 I 


f 


0.67 


8 


1 1.40 


1 1 


1 


0.67 


9 


1 1.00 


1 ) 


t 


0.70 


10 


1 0.90 


1 I 


J 


0.70 


11 


1 0.83 


1 1 


1 


0.70 


12 


1 0.73 


1 1: 


,1 


0.69 


13 


1 o.ee 


1 t 


1. 


0.69 


14 


1 0.80 


1 1 


1 


0.73 


15 


1 0.79 


1 i: 


1 


0.73 


16 


1 0.57 


1 i 


i: 


0.70 


17 


1 0.50 


1 1' 


1) 


0.66 


18 


1 0.49 


1 l! 


I 


0.66 


19 


1 0.43 


1 t 


1; 


0.65 


20 


1 0.48 


1 t 


;i 


0.65 


21 


1 0.51 


1 i| 


l: 


0.66 


22 


1 0.59 


1 1 


I' 


0.64 


23 


1 0.46 


1 ' I 


j; 


0.65 


24 


1 0.53 


1 1 


* 


0.66 


25 


1 0.51 


1 1 


1 


0.66 


26 


1 0.51 


1 :r 


1 


0.65 


27 


1 0.54 


1 :l 


f 


0.67 


28 


1 0.64 


I, f 


i 


0.65 


29 


1 0.64 


1 I. 


f 


0.65 


30 


1 0.58 


1 f 


i: 


0.65 


31 
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TABLE 3.1: DISINFECTION PROFItiE ( NOV 1983 ) 





1 


PRE-C 


HLORIN 


AT I ON 






1 DATE 


1 C12 1 


1 1 

1 CAI ' - 


RESIDUAL Ci2 




1 

1 Pem.i 


Dos. 1 


1 


1 


Free Gottib. 


Total 


1 1 


1 


2.00 1 


i 


t 


1 


0.16 


1 2 


1 


1.50 1 


1 


J 


I 


O.IS 


1 3 


1 


1.80 1 


I 


1 


I 


0,14 


1 4 


1 


1.60 1 


1 


I 


1 


0.16 


1 5 


i 


1.80 t 


i. 


1 


I 


0.16 


1 6 


1 


1.90 1 


! 


1 


f 


0.16 


1 7 


( 


1,90 1 


X 


1 


I 


0.21 


1 8 


1 


1.40 I 


' ] 


i 


■ 1 


0.16 


1 9 


1 


1.40 1 


J- 


i 


0.17 


1 10 


1 


1.20 1 


s 


i 


I 


0.16 


1 11 


-t 


1.40 [ 




t 


1 


0.17 


1 12 


f 


1.4D I 




i 


I 


0,17 


1 13 


1 


1.6,0 1 




I 


1 


0.16 


1 14 


t 


1.20 1 


' ■ 


t 


I 


0.17 


1 15 


1 


1.30 1 




1 


J. 


0.17 


1 16 


J 


1.20 1 


■ ; 


1 


1 


0,15 


1 17 


1 


1.20 1 




f 


1 


0.14 


1 18 


1 


1.30 1 




1; 


I 


0.14 


I 19 


t 


1.50 1 


* 


1 


1 


0.15 


1 20 


f 


1.50 1 




1 


1 


0.16 


1 21 


I 


2.00 1 


1 


1 


1 


0.15 


1 22 


) 


1.50 1 


1 


f 


I. 


0.15 


1 23 


1 


1.60 1 


I 


4 


1 


0.16 


1 24 


I 


1.30 1 


1 


1 


i 


0.15 


1 25 


1 


1 . 60 1 


.1 


f 


1 


0.12 


1 26 




1.60 ) 


I 


1 


I 


0.12 


1 27 


I 


1.60 1 


:i 


f 


1, 


0.15 


1 28 


I 


1 . 70 1 


1 


1 


1 


0.14 


1 29 


1 


1.60 i 


1 


1 


I 


0.16 


1 30 


t 


1.80 i 


1 


1 


I 


C.13 


1 31 


1 




1 


1 


1 









POST-CHLORINATIOS 






C12 




1 1 

1 NH3 1 S02 

1 1 


1 RESIDUAL Ci; 




DATE 


Dem. 1 


Dos. 


1 — 

Free 1 Comb. 


Total 




I 


0.56 


■1 1 


f t 


0.65 


1 


I 


0.52 


1 I'l 


i 


0.65 


2 


\ 


0.55 




I 


0.64 


3 


1 


0.53 


1 1 


\ :i 


0.65 


4 


1 


G.60 


1 I; 


1 :f 


0.65 


5 


1 


0.67 


1 i 


\ % 


0.65 


6 


1 


0.53 


1 1 


i % 


0.65 


7 


1 


0.43 


1 1 


\ 1 


0,67 


8 


1 


0.44 


1 I 


r 1 


0.65 


9 


1 


0.41 


1 1 


t 1 


0.66 


10 


i 


0.53 


1 1 


1 1 


0.65 


11 


I 


0.48 


i 1 


0.65 


12 


I 


0.40 


1 1 


[ 1 


0.65 


13 


1: 


, 39 


1 1 


\ I 


0.64 


14 


1 


0.37 


1 1 


r i 


0.64 


15 


\ 


0.35 


t 1 


\ I 


0.64 


16 


r 


0.37 


! I 


t 


0.64 


17 


1 


0.41 


1 1 


\ 
\ 


0.65 


18 


I 


0.50 


0.65 


19 


1 


0.41 


1 t 1 I 


0.64 


20 


I 


0.49 


1 1 


i \ 


0.65 


21 


\ 


0.47 


1 


I :' 


0.66 


22 


1 


0.47 




i 


0.65 


23 


,i: 


0.39 


1 


1 1 


0.64 


24 


r 


0.43 


1 


0.66 


25 


1 


0.52 


1 I 


t 


0.63 


26 


1 


0.56 


I 1. 


I 


0.66 


27 


1 


0.41 


1 1 ; 


I 


0.65 


28 


1 


0.53 


1 1* i 


1 


0.64 


29 


1 
1 


0.59 


1 1 
1 1 


t 1 
1 


0.65 


30 
31 
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PRE 


-CHLORINATION 






mTM 1 


C12 1 


1 1 


RESIDUAL C12 


1 De 


m. 1 Dos. i 


1 1 


Free Comb. 


Total 


1 1 


1 2.00 i 


1 1. 


I 


0.15 


2 1 


1 2.00 1 


1 :ii 


I 


0.16 


3 1 


1 2.10 1 


1 1 


t 


0.15 


4 1 


1 2.40 1 


1 If 


( 


0.14 


5 1 


1 1.80 1 


1 I 


1 


0.16 


6 1 


1 1.30 1 


1 1 


1 


0.15 


7 1 


1 1.70 1 


1 ! 


i: 


0.14 


8 1 


1 1.80 1 


1 1 


t 


0,14 


9 1 


1 2.10 1 


1 1 


i 


0.15 


10 1 


1 1.70 1 


1 1 


1 


0.15 


11 1 


1 2.10 1 


1 1 


J 


0.14 


12 1 


1 1.80 1 


1 It 


( 


0.15 


13 1 


1 1.90 1 


1 I 


1 


0.15 


14 1 


1 l.SO 1 


1 1 


1 


0.18 


15 1 


1 1.30 1 


1 1 


1 


0.16 


16 1 


1 1.80 1 


1 1, 


1 


0.14 


17 1 


1 1.60 1 


I f 


1 


0.14 


18 1 


1 1.20 1 


1 t 


1 


0.18 


19 1 


1 0.89 1 


1 [ 


a 


0.16 


20 1 


1 1.20 1 


1 i: 


1 


0.15 


21 1 


1 0.90 1 


1 1 


i| 


0.17 


22 1 


1 0.88 1 


1 1: 


ii 


0.15 


23 1 


1 0.90 1 


1 1 


1 


0.16 


24 1 


1 1.07 1 


1 .1 


1 


0.15 


25 1 


I 1.07 1 


1 1 


i 


0.17 


26 1 


1 1.10 1 


1 J 


.1. 


0.15 


27 1 


1 0.70 1 


1 ( 


I 


0.15 


28 1 


1- 0.90 1 


1 I 


j' 


0.20 


29 1 


f 0.86 1 


1 1 


,1; 


0.16 


30 1 


1 0.81 1 


1 l 


t 


0.17 


31 1 


1 1.00 1 


1 1 


I 


0.20 



POST-CHLORINATION 



C12 



Dem. 



I Dos. 



I 0.54 

i 0.68 

I 0.68 

I 0.55 

I 0.49 

f 0.54 

f 0.54 

I 0.52 

I 0.52 

i 0.66 

I 0.69 

I 0.50 

I 0.49 

I 0.50 

I 0.36 

I 0.57 

I 0.53 

I 0.53 

1 0.37 

I 0.44 

I 0.30 

I 0.30 

I 0.27 

I 0.31 

1 0.33 

I 0.30 

I 0.20 

I 0.30 

) 0.29 

I 0.25 

I 0.31 



NH3 



I I 
I S02 I 
I I 



RESIDOAL C12 
Free | Comb. I Total 



I 



0.66 
0.64 
0.65 
0.65 
0.65 
0.65 
0.65 
0.65 
0.65 
0.67 
0.66 
0.65 
0.65 
0.65 
0.65 
0.64 
0.65 
0.66 
0.64 
0.64 



65 
63 



0,64 

0.64 
. 66 
0.65 
0.64 
0,63 



67 
67 
67 



I 

DATE I 

I 

I 



1 
2 
3 
4 
5 
6 
7 
8 
9 I 

10 I 

11 I 

12 1 

13 I 

14 I 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
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PBE-CHLORINATION 



DATE 



1 1 


i 


1 a 


I 


n a 


I 


1 4 


i 


1 s 


1 


1 6 


i 


1 ^ 


1 


1 e- 


1 


t 9 


I 


t 10 


f 


1 11 


1 


1 12 


1 


( 13 


1 


1 14 


I- 


1 IS 


1 


1 16 


1 


1 17 


1 


1 18 


1 


1 19 


1 


1 20 


1 


1 21 


1 


1 22 


t 


1 23 


I 


1 24 


* 


1 25 


1 


1 26 


I 


1 27 


t 


1 28 


1 


1 29 


1 


1 30 


1 


1 31 


1 



C12 



Dem. 



I 

I NH3 



RESIDOAL C12 



I Do s . I 



0.80 
0.98 
. 99 
0.94 



.96 
,80 
89 
.80 
.94 



0.92 
p. 86 



94 
00 
76 



Q.68 
0.83 

0.86 
0.98 



8S 
02 
80 
86 
97 



0.85 
0.88 



91 
81 



0,91 
0.66 
0.97 
0.86 



I I 

I S02 I — 

I I Free Comb. | Total 



1 



1 

3 

I: 
1 
■f 
1, 



I 

I 
1 
't 
I, 

I 

i, 
I 



I 



I 



0.19 
0.16 
iS»26 



30 
30 
28 
20 
18 
24 



0.26 
0.31 
0.27 

0.28 
0.25 
0.21 
0.24 
0.26 
0.23 
0.24 

o.ie 

0.21 
0.19 
0.23 
0.27 
0.27 
D.23 



23 

IB 
16 
24 
22 



1 

1 




POST-CHLORINATION 






1 

1 el2 
1 


1 
MH3 1 S02 

1 


RESIDUAL C12 

_______ _ , , 




PATE 1 


1 . 

1 Dem. 
1 




Dos. 


_ 

Free I Comb. 


Total 


1 . 

1 


0.26 


1 


I I 


0.68 


1 1 


1 


0.27 


I 


I i 


0.67 


2 1 


1 


0.28 


1 


[ % 


0,67 


3 1 


I 


0.29 


f ' 


t 1 


0.69 


4 1 


1 


0.26 


I 1 I 


0.69 


5 1 


r 


0.25 


1 ' 


= 1 


0.66 


6 1 


1 


0.26 


I I 1 


0.67 


7 1 


I, 


0,27 


1 : 


i 1 


0.67 


8 1 


1 


0.28 


I 1 


\ 1 


0.66 


9 1 


t 


0.26 


I 1 1 


0.68 


10 1 


I 


0.28 


} » 1 


0.68 


11 1 


1 


0.28 


i: 


1 f 


0.69 


12 1 


I 


0.28 


1 t 


0.68 


13 1 


I 


0.28 


0.67 


14 1 


1; 


0.25 


1 '■ 
1 \ 


1 1 


0.67 


15 1 


i 


0.25 


1 1 


0.66 


16 1 


i 


Q.27 


3 


It 1 


0.68 


17 1 


t 


0.27 


1 1 


0.65 


le 1 


1 


0.26 


n 


f T: 


0.67 


19 I 


1 


0.28 


; 


1 1 


0,67 


20 1 


1 


0.24 


1 1 1 


0.67 


21 1 


1 


0.29 


i 


i 


0,66 


22 1 


1 


0.29 


; 


1 1 


0.67 


Z3 1 


t 


0.25 


"i 


1 ' I 


a. 70 


24 1 


1 


0,26 


-; 


\ 1 


0.69 


25 1 


1 


0.26 


; 


! 1 


0.67 


26 1 


i: 


0.26 


I: .; 


i 1 


0.66 


27 1 


1 


0.28 


I :) 


1 ^ 


0.65 


28 1 


1 


0.27 


I 3 


1 1 


0.66 


29 1 


1 


0.29 


I 1 1 


0.67 


30 1 


1 


0,26 


f i 


! 1 


0.68 


31 1 
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TABLE 3.1: DISINFECTION PROFILE ( FEB 1984 ) 



1 i 




PRE-CHLORINATION 






IDATE 1 


C12 


1 1 


RESIDDAL 


C12 


i 1 

r 1 De 


m. 1 Dos. 


1 1 


Free Comb, 


1 Total 


1 1 1 


1 0.88 


1 1 


1 


1 0.21 


1 2 1 


1 0.89 


1 1 


il 


1 0.26 


1 3 1 


1 0.97 


1 1 


t 


1 0.23 


1 4 1 


1 0.74 


1 1 


1 


1 0.18 


1 5 1 


1 0.73 


1 I 


i 


1 0.17 


1 6 1 


1 0.90 


1 1 


t 


1 0.21 


( 7 1 


1 0.90 


1 1, 


1 


1 0.22 


1 8 1 


1 0.96 


1 1 


,| 


1 0.22 


1 9 1 


1 0.97 


1 J 


i 


1 0.22 


1 10 1 


1 0.86 


1 1 


'[ 


1 0.20 


1 11 1 


1 0.82 


1 1 


1. 


1 0.18 


1 12 1 


1 0.66 


1 I 


■(, 


1 0.16 


1 13 1 


1 0,90 


1 1. 


;i 


1 0.20 


1 14 1 


1 0.94 


1 f 


J 


if 0.19 


1 15 1 


1 1.04 


1 1 


:t 


1 0.25 


1 16 1 


1 o.eo 


1 1 


« 


1 0.29 


1 17 1 


1 0.68 


1 I 


1 


1 0.20 


1 18 1 


1 0.76 


1 1 


!l: 


1 0.16 


1 19 1 


1 0.90 


1 r 


1, 


1 0.17 


1 20 1 


1 1.00 


1 I, 


;l 


1 0.20 


1 21 1 


1 1.10 


1 t 


i 


1 0.23 


1 22 1 


1 0.84 


I I, 


I 


1 0.28 


1 23 1 


1 0.86 


1 1 


i 


1 0.28 


1 24 1 


1 0.88 


1 :t; 


I 


1 0.28 


1 25 1 


1 1.00 


1 1, 


1 


1 0.29 


1 26 1 


1 1.30 


1 1 


t 


1 0.27 


1 27 1 


1 1.10 


1 1 


I 


1 0.25 


1 28 1 


1 1.20 


1 1 


t 


1 0.20 


1 29 1 


t 1.50 


1 1: 


I 


1 0.28 


1 30 1 




1 l; 


1 




1 31 1 




1 f 


1 







POST- 


-CHLORINATION 








C12 


HH3 


1; 


so2 


1 


RESIDUAL C12 




DATE 


Dem. 1 Dos. 


1 
1 


1 

1 


Free 1 Comb. 


Total 




1 0.25 




1 




1 


1 


0.67 


1 


1 0.27 




li 




1 


1 


0.68 


2 


1 0.28 




f 




> 


1 


0.68 


3 


1 0.24 




1 




I 


1 


0.67 


4 


■1 0.28 




1; 




,1 


1 


0.67 


S 


1 0.28 




i; 




i: 


1 


0.66 


6 


1 0.27 




I 




t 


I 


0.66 


7 


1 0.28 




1 




f 


i 


0.68 


8 


1 0.30 




1; 




1 


\ 


0.65 


9 


1 0.26 




I 




1 


1 


0.67 


10 


1 0.28 




t 




1 


1 


0.67 


11 


I 0.26 




1 




1 


1 


0.67 


12 


1 0.28 




1 




I 


r 


0.67 


13 


1 0.27 




i 




1 


i 


0.67 


14 


1 0,29 




■1 




1 


1 


0.66 


15 


1 0.26 




i 




I 


1 


0.67 


16 


1 0.20 




■f 




1 


1 


0.66 


17 


I 0.27 




■ i 




1 


1 


0.67 


18 


" 1 0.28 








1, 


i 


0.67 


19 


1 0.28 




: . 




I 


t 


0.65 


20 


1 0.28 








1 


! 


0.67 


21 


1 0.29 




:i i 




1 


1 


0.67 


22 


1 0.27 




1 




f 


t 


0.66 


23 


1 0.26 




•i 




? 


1 


0.66 


24 


1 0.36 




1 




1 


1 


0.69 


25 


1 0.33 




1 




i 


r 


0.68 


26 


1 0.33 




f 




J 


1 


0.68 


27 


1 0.35 




t 




J. 


I 


0.70 


28 


1 0.46 




t 

i 
I 




I. 
1 
1 


1 
I 
1 


0.69 


29 
30 
31 
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TABLE 3.1: DISINFECTION iPRbriLE j MA 1984 ) 





PRE-CHLORINATION 


1 DATE 


C12 1 1 


1 RESIDOAL C12 




^ 1 HPT 1 cr 


15 1 ^ -- — 




Dem. 1 Dos. 1 1 


1 Free Comb. 1 Total 


1 1 


1 1.30 1 1 


1 1 1 0.26 


1 2 


1 1.20 1 1 


1 1 1 0.25 


1 3 


1 0.62 1 1 


1 1 1 0.25 


1 4 


1 0.98 1 1 


1 1 1 0.24 


1 5 


1 1.30 1 1 


1 1 1 0.25 


1 € 


1 1-20 1 1 


1 II 0.24 


1 7 


1 1.30 1 1 


1 1 1 0.26 


1 8 


i 1.10 1 1 


1 1 1 0.26 


1 9 


1 1.30 1 1 


1 1 i 0.22 


1 10 


1 1.10 1 1 


1 ,1 t 0.24 


1 11 


1 1.30 1 1 


1 1 1 0.27 


1 12 


1 1.40 1 I 


1 J \ 0.25 


1 13 


1 1.30 1 1 


1 1 1 0.26 


1 14 


1 1.30 1 1 


1 1 i 0.26 


1 IS 


1 1.30 1 1 


1 1 :| 0.25 


1 16 


1 1.40 1 1 


< 1 1 0.26 


I 17 


1 1.40 1 1 


1 1 1 0.27 


1 18 


1 1.50 1 1 


J 1 1 0.25 


1 19 


1 1.50 ! 1 


1 1 1 0.29 


1 20 


1 1.30 1 1 


1 ! 1 0.26 


1 21 


1 1.30 1 1 


1 1 1 0.25 


1 22 


1 l.BO 1 1 


\ 1 1 0.23 


1 23 


1 1.40 ( 1 


1 1 1 0.24 


1 24 


1 1.60 1 1 


1 1 1 0.23 


1 25 


1 1.40 1 1 


1 1 1 0.25 


1 26 


I 1.60 1 1 


1 1 1 0.26 


1 27 


1 1.40 1 1 


1 1 1 0.25 


1 2:8 


1 1.20 ! 1 


1 1 1 0.29 


1 29 


1 1.20 1 1 


1 1 1 0.25 


1 30 


1 1.30 1 1 


1 1 1 0.26 


1 31 


1 1.40 1 1 


1 1 1 0.22 







POST-CHLORINATION 










C12 


1 HP' 


1 1 RESIDOAL 

1 1 S02 1 -^ 

1 1 Free | Comb 


C12 




DATE 


1 Dem. 1 


Dos. 1 


. 1 


Total 






1 


0.40 1 


1 1 L 




. 61 


1 




1 


0.38 1 


' ': 1 ' 




0.67 


2 




1 


. 29 1 




0.66 


3 




1 


0.39 1 






0.67 


4 




1 


0.41 1 


1 1 1 




0.67 


S 




1 


0.35 1 


1 1 1 


I 


0.68 


6 




1 


0.40 I 


1 1 . 1 


1 


0.69 


7 




1 


0.35 I 


' * i: 


1 


0.68 


B 




1 


0.27 I 




1 


0.67 


9 




1 


0.48 1 




1 


0.67 


10 




1 


0.50 1 


1 1 


1 


0.66 


11 




1 


0.36 1 


1 1 


I 


0.67 


12 




1 


0.37 1 


1 1 i 


% 


0.68 


13 




1 


0.38 1 


' ,! * ' 


i; 


0.67 


14 




1 


0.38 1 


' 1 ': 


t 


0.66 


15 




1 


0.39 1 


1 


0.67 


16 




t 


. 50 1 


1 1 .[ 


1 


0.67 


17 




1 


0.43 1 


1 1 3 


t 


0.67 


18 




1 


0.41 1 


1 1 ' i 


1 


0.68 


19 




1 


0.40 1 


1 1 1 


I: 


0.67 


20 




1 


0.41 1 


1 1 J 


1 


0.67 


21 




1 


0.36 1 


1 1 1 


1 


0.67 


22 




1 


0.37 1 


1 1 r 


I 


0.66 


23 




I 


. 43 1 




1: 


0.B6 


24 




1 


. 51 1 

0.42 1 




f 


0.66 
0,66 


25 
26 




1 


0.38 1 




t 


0.66 


27 




» 


0.36 1 


1 1 1 


1 


0.68 


28 




1 


0.42 1 


1 1 1 


1 


0.67 


29 




I 
1 


0.41 1 
0.44 1 


1 1 I' 
1 1 i 


1 
1 


0.66 
0.68 


30 

31 
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TABLE 3.1: DISINFECTION PROFILE ( APR 1984 ) 







PRE-CHLORI NATION 






DATE ( 


C12 


1 1 


RESIDOAL C12 


1 De 


m. 1 Dos. 


1 1 


Free Comb. 


Total 


1 t 


1 1.79 


1 1 


1 


0.23 


2 1 


1 1.50 


1 1 


I 


0.29 


3 1 


1 1.50 


1 1 


J 


0.25 


4 1 


1 1.30 


1 :i 


1 


0.27 


5 1 


1 1.30 


1 1 


1 


0.28 


€ 1 


1 1.30 


1 i 


i 


0.29 


7 1 


1 1.30 


1 1 


1 


0.25 


S 1 


1 1.30 


1 i 


1 


0.24 


9 1 


1 1.50 


1 \ 


1' 


0.25 


10 1 


1 1.30 


1 1 


'|l 


0.25 


11 1 


1 1.60 


1 I 


J 


0.28 


12 1 


1 1.50 


1 1 


1' 


0.30 


13 1 


1 1.50 


1 1 


11 


0.32 


14 1 


1 1.40 


1 I 


I 


0.28 


15 1 


1 1.70 


1 1 


I 


0.23 


16 1 


1 1.50 


1 1 


t 


0.26 


17 1 


1 1.30 


1 1: 


1 


0.27 


18 1 


1 1.30 


1 1' 


I 


0.22 


19 1 


1 1.40 


1 1 


1 


0.21 


20 1 


1 1.60 


1 t 


1 


0.23 


21 1 


I 1.60 


1 1 


1 


0.19 


22 I 


1 1.70 


1 1 


I 


0.21 


23 1 


1 1.80 


1 1 


( 


0.23 


24 1 


1 1.50 


1 1 


1 


0.22 


25 1 


1 1,30 


1 t 


1 


0.19 


26 1 


1 1.30 


1 1 


1 


0.16 


27 1 


1 1.50 


1 :t 


I 


0.15 


28 1 


1 1.50 


1. :t. 


1 


0.16 


29 1 


1 1.50 


1 1 


[ 


0.17 


30 1 


1 1.50 


1 1 


1 


O.IS 


31 1 




1 1 


t 









POST-CHLORINATION 








C12 


1 


1 


RESIDOAL C12 




DATE 


Dem. 




Dos. 


1 1 


Free | Comb. 


Total 






0.50 


1 


1 


1 


0.66 


1 




0.45 


1 


4 


1 


0.68 


2 




0.45 


1 


1 




0.67 


3 




0.40 


1 


1 




0.68 


4 




0.42 


1. 


1 




0.68 


5 




0.42 


I 


I 




0.69 


6 




0.42 


1 


T 




0.67 


7 




0.43 


J 


^ (l 




0.66 


8 




0.40 


1 


1 




0.67 


9 




0.38 


■»i 


t 




0.68 


10 




0.47 


1': 


:| 




0.68 


11 




0.42 


1 


i 




0.66 


12 




0.41 


1 


1 


1 


0.67 


13 




0.45 


1: 


1 


1 


0.68 


14 




0.44 


i; 


1 


1 


0.66 


15 




0.41 


1 


1 


1 


0.67 


16 




0.41 


1 


1 


1 


0.66 


17 




0.40 


1 


1 


f 


0.67 


18 




0.41 


1 


1 


1 


0.66 


19 




0.52 


1 


1 


1 


0.67 


20 




0.48 


« 


1 


11 


0.66 


21 




0.44 


i 


1 


1 


0.66 


22 




0.47 


I 


% 


I: 


0.67 


23 




0.42 


i 


I 


1 


0.68 


24 




0.39 


:[ 


1 


1 


0.65 


25 




0.40 


1 


t 


! 


0.66 


26 




0.40 


i|: 


t 


!l, 


0.64 


27 




0.48 


1 


1 


1 


0.66 


28 




0.44 


1 


I 


1 


0.65 


29 




0.42 


■f 
1 


1 
1 


'1 
1 


0.64 


30 
31 
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TABLE 3.1: DISINFEGTIpN PROFILE < MAY 1984 I 







PRE-CHLORINATION 




DATE I 


C12 


1 1 
NH3 1 S02 1 - 
1 1 


RESIDUAL C12 


1 De 


m, 1 Dos. 


Free Comb. 1 Total 


1 [ 


1 1.70 


1 1 


1 1 0.15 


2 I 


1 2.10 


1 1 


1 1 0.15 


3 1 


1 1.80 


1 I 


1 1 0.17 


4 1 


1 1.90 


1 i 


f 1 0-17 


5 1 


1 2.10 


1' » 


t t 0.15 


e 1 


1 2.00 


1 1 


1 1 . 16 


7 I 


1 1.90 


1 1 


1 1 0.19 


8 1 


1 1.80 


1 1 


1 i 0.16 


9 1 


1 1.08 


1 1 


r f 0.32 


10 f 


1 0.94 


1 1 


1 1 0.25 


11 1 


1 0.93 


\ 1 


1 1 0.17 


12 1 


1 1.06 


■[ I 


f 1 0.18 


13 1 


1 1.11 


1 1 


1 1 0.16 


14 1 


1 1.20 


1 1 


1 1 0.14 


15 1 


1 1.10 


1 1 


t 1 0.16 


16 1 


1 1.30 


1 1 


i: 1 0.13 


17 1 


1 2.10 


t 1 


1 1 . 12 


18 1 


1 2.90 


I 1 


1 10.18 


19 1 


1 2.40 


1 1 


1 1 0.23 


m I 


1 3.10 


1 J 


1 1 0.23 


n \ 


1 2.70 


1 1 


1 1 0.23 


22 1 


1 2.20 


1 i 


I 1 0.26 


23 1 


1 2.50 


1 1 


1 10.20 


24 1 


1 2.40 


1 1 


1 1 . 22 


25 1 


1 2.40 


1 1 


1 1 0.24 


26 I 


1 2 . 70 


1 1 


( 1 0.20 


27 1 


1 3.19 


1 a 


f 1 0.19 


28 1 


1 2.50 


i 1 


f I 0.27 


29 1 


1 3.30 


1 1 


f f 0.25 


30 1 


1 2.20 


1 ) 


1 1 0.21 


31 1 


1 2.30 


1 i 


1 1 0.22 







POST-CHLORINATION 








C12 




i 


t 


RESIDUAL C12 




DATE 














Dem. 1 


Dos. 


1 


1 


Free | Comb . 


Total 




1 


0.55 
0.57 


i 

1 


i 


1 


0.65 
0.64 


1 
2 




0.55 


;1; 


f 


f 


0.68 


3 




0.60 


I' 


1: 


I 


0.66 


4 




0.58 


1 


t 


I 


0.67 


5 




0.61 


f: 


i 


'■ 


0.66 


6 




0.59 


1 


I 




0.66 


7 


J 


0.51 


I 


f 




0,67 


8 


1 


0.32 


1 


i; 


: t 


0.65 


9 


1 


0.29 


1 


I: 


i: 


0.64 


10 


1 


0.26 


! 


i: 




0.64 


11 


1 


0.26 


1 


r 


', 


0.65 


12 


1 


0.31 


I 


\ 


I 


0.64 


13 


1 

•il; 


0.36 
, 34 


1 


f 

1 


1 
t 


0.65 
0.64 


14 
15 


1 


0.34 


i 


.1 


1 


0.65 


16 


1 


0,39 


,! 


i 


t 


0.67 


17 


1 


0.65 


1 


i 


1 


0.68 


18 


• 1 


o.eo 


; 


I 


t 


0.67 


19 


1 
1 


. 89 
0.83 


I \ 


t 


1 
1 


0.67 
0.67 


20 

21 


i 


0.81 


I 


1 


t 


0,67 


22 


i: 
1 


0.68 
0.73 


1 

1 


1 

1 


1 
1 


0.67 
0.65 


23 

24 


I 


0.74 


J 


1 


1 


0.67 


25 


I 


0,80 


1 


1 


I 


0.68 


26 


1: 


0.93 


;!^ 


•C 


1 


0.67 


27 


1 


0.74 


1 


1. 


1 


0.68 


28 


1 


0.73 


1 


1 


1 


0.67 


29 


I 

! 


0.63 
0.68 


1 
1 


1 
( 


f 


0,67 
0.67 


30 

31 
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TABLE 3.1: DISISFECTIOH PROFILE ( JON 1984 ) 







PRE-CHLORINATION 






DATE 1 


C12 


1 1 


RESIDUAL C12 


1 De 


m. 1 Dos. 


1 1 


Free Comb. 


Total 


1 1 


1 2.50 


1 I 


i 


0.23 


2 1 


1 2.40 


1 J 


1 


0.18 


3 1 


1 2.60 


1 ! 


1 


0.19 


4 1 


1 2.40 


1 [ 


i 


0.23 


5 1 


1 2.40 


1 "I 


1 


0.22 


6 1 


1 2.50 




J 


0.22 


7 1 


1 2.75 




1 


0.17 


8 i 


1 2.96 




1 


0.21 


9 1 


I 3.02 




1 


0.20 


10 1 


t 3.03 




1 


0.22 


11 ! 


1 2.50 




% 


0.25 


12 1 


1 2.50 




I 


0.27 


13 I 


1 2.20 




t. 


0.26 


14 1 


1 2.30 




f 


0.22 


15 1 


1 2.80 




I 


0.22 


16 1 


1 2.80 




I 


0.20 


17 1 


1 2.70 




1 


0.22 


18 1 


1 2.60 




1 


0.26 


19 1 


1 2.80 




I 


0.25 


20 1 


1 2.50 




i 


0.24 


21 1 


1 2.50 




1 


0.23 


22 1 


1 2.30 




i 


0.24 


23 1 


1 2,50 




.1 


0.20 


24 1 


1 3.10 




1 


0.16 


25 1 


1 2.70 




1 


0.25 


26 1 


1 2.60 




f 


' 0.26 


27 1 


I 2.90 






0.23 


28 1 


1 2.70 






0.22 


29 1 


1 2.70 




1 


0.24 


30 1 


1 2.70 




1 


0.21 


31 1 






1 





11 







POST-CHLORINATION 








C12 


1 


1 

r> 1 


RESIDUAL C12 




DATE 


Dem. 


Dos. 


1 1 


Free I Comb . 


Total 






0.74 


1 


1 


1 


0.66 


1 




0.75 


t 


1 


1 1 


0.66 


2 




0.83 


i 


1 


1 


0.65 


3 




0.72 


1 


1 


1 


0.65 


4 




0.73 


I 


i 


1 


0.67 


5 




0.81 


1 


i 


1 


0.67 


6 




0.85 


1 


I 


1 


0.66 


7 




0.92 


1 


1 


1 


0.68 


8 




0.86 


t: 


1 


I 


0.66 


9 




0.99 


1 


1 


1 


0.66 


10 




0.83 


t 


I 


1 


0.6S 


11 




0.75 


! 


i 


1 


0.67 


12 




0.73 


1 


1 


1 


0.66 


13 




0.74 


1 


I 


1 


0.65 


14 




0.85 


I 


J: 


!■ 


0.65 


15 




0.83 


1 


1 


1 


0.65 


16 




0.97 


i 


1 


1 


0.67 


17 




0.81 


1 


1 


1 


0.67 


18 




0.81 


1 


11 


1 


0.67 


19 




0.80 


i; 


1 


I 


0.66 


20 




0.76 


f 


1 


1 


0.66 


21 




0.76 


1 


1! 


l! 


0.65 


22 




0.75 


1, 


1 


J! 


0.65 


23 




1.10 


I 


1 


1, 


0.64 


24 




0.84 


i 


1 


1 


0.66 


25 




0.81 


I 


1: 


I 


0.67 


26 




0.93 


I 


1 


I 


0.66 


27 




1 0.83 


I 


I. 


t 


0.66 


28 




1 0.85 


1 


[ 


! 


1 0.66 


29 




1 0,82 


1 
i 


f 


f 
1 


0.67 


30 
1 31 
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TABLE 3.1: DISINFECTION PROFILE { JOL 1984 » 



1 DATE 



I 



I 



1 1 
I 2 
I 3 
I 4 
I 5 
I 6 
I 7 
I 8 
I 9 
) 10 
1 IX 
I 1.2 
) 13 
! 14 
I 15 
I 16 
I 17 

f la 

I 19 
I 20 
I 21 
1 22 
I 23 
I 24 
I 25 
I 26 
I 27 
I 28 
I 29 
I 30 
I 31 



PRE-CHLOEINATION 



C12 



Dein . I Do S . 



2.90 



,80 
.50 
.60 
.60 
,70 
.90 
,50 
,40 
,90 
,40 
,80 
,60 
.80 
,00 
,20 
,40 
,30 



3.30 
4.30 
2 . 60 
3.20 
2.50 
2.50 



50 
SO 
,20 
,40 
60 
90 
60 



NH3 



I I 
I S02 I 



RESIDUAL C12 



I jF^ee Comb. | Total 



0.21 
0.23 
0.23 
0, 18 
0.16 
0.16 
0.15 
0.16 



17 
17 



0.17 
0.22 
25 
23 
21 
25 
27 
29 



37 
37 
32 
33 
32 
37 
34 
33 
31 



0.26 
0.27 

0.36 
0.31 



POST-CHLORINATIOH 



G12 



Dem. 



Dos. 

0.91 
0.87 
0.79 



78 
81 
09 
98 
07 
74 



0.88 
0.77 
0.91 
0.81 
0.86 



97 

00 

OD 

20 

,00 

,40 

86 

,10 

.79 

84 



0,85 

0.99 



00 
10 
10 
90 



0.88 



RESIDUAL C12 



NH3 



I S02 I 



I Free I Comb. | Total 



— ■ 




1 0.65 


1 


1 0.65 


2 


1 0.67 


3 


1 0.66 


4 


1 0.65 


5 


1 0.65 


6 


1 0.65 


7 


1 0.66 


8 


1 0.67 


9 


j 0.65 


10 


1 0.66 


11 


1 0.66 


12 


1 0.66 


13 


I 0.67 


14 


1 0.68 


15 


1 0,66 


16 


1 0.67 


17 


1 0.67 


18 


1 0.70 


19 


1 0.67 


20 


1 0.68 


21 


1 0.69 


22 


1 0,68 


23 


1 0.69 


24 


1 0.67 


25 


1 0.66 


26 


1 0.67 


27 


1 0.65 


28 


1 0.65 


29 


1 0.67 


30 


1 0.65 


31 



DATE 
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TABLE 3.1: DISINFECTION PROFILE ( AUG 1984 ) 



1 


PRE 


-CHLGRIMATION 








1 — 







r , ^_ 


- 


— 


DATE 1 


C12 1 


1 1 
1 Qn9 1 - 


RESIDUAL 


C12 


1 De 


1 NH^ 

m. 1 Dos. 1 


1^ 1 OUZ 1 

1 1 


Free Comb . 


1 


Total 


1 1 


1 2.70 1 


1 J 


1 


1 


0,34 


2 1 


1 2.40 1 


1 1 


r 


1 


0.32 


3 1 


1 3.10 1 


1 1 


1 


1 


0.31 


4 1 


1 3.76 1 


1 1 


I 


1 


0.29 


5 1 


1 4.70 1 


1 1 


1 


1 


0.44 


6 1 


1 3.40 1 


1 1 


1 


i 


0.49 


7 1 


1 2.80 1 


1 1 




I 


0.31 


8 1. 


1 3.10 1 


1 1 


. 


1 


0.34 


9 t 


1 2.90 1 


1 1 




1 


0,30 


10 I 


1 2.70 1 


1 1 




1 


0.30 


11 1 


1 3.20 1 


1 1 


t 


1 


0.24 


12 1. 


1 3.40 1 


1 1 


1 


1 


0,22 


13 1 


1 3.70 1 


1 1 


1 


1 


0.21 


14 1 


1 3.70 1 


1 1 


1 


I 


0.24 


15 1 


1 3.30 1 


1 1 


1 


i 


0.30 


16 1 


I 3.10 1 


1 1 


i 


1 


0.29 


17 1 


1; 3.00 1 


1 II 


I 


I 


0.32 


18 1 


1 3.10 1 


1 1 


1 


i 


0.27 


19 1 


1 4.70 1 


1 I 


1 


1 


0.19 


20 1 


1 3.30 1 


1 1 


i 


1 


0.31 


21 1 


! 2 . 90 1 


1 1 




1 


0.37 


22 1 


1 2.50 1 


1 1 




1 


0.33 


23 1 


1 2.70 1 


1 1 




1 


0,34 


24 1 


1 2.70 1 


1 i 




1; 


0.30 


25 1 


1 2.70 1 


1 1 


i 


1 


0.32 


26 1 


1 3.20 1 


1 f 


? 


1 


0.37 


.27 1. 


ilii 2.10 1 


1 !t: 


I 


1 


0.26 


28 1 


I 2.20 1 


1 1 


1 


1 


0.26 


29 1 


1 2.20 1 


1 1 


i 


1 


0.21 


30 1 


1 2.30 1 


1 J 


1 


1 


0.23 


31 1 


1 2.80 1 


1 T 


1 


1 


0.23 



I 


POST- 


-CHLORINATION 










1 Ci2 1 




I. 




1 


RESIDUAL C12 




mxs 




HH3 


J 


so2 


1 _ 










1 Dem. 1 Dos. 


1 
1 


1 

1 


Free 1 


Comb. 1 


Total 




1 1 0.87 




1 




1 


■1 




0.66 


1 


j 1 0.78 




1 




,1 


i 




0.67 


2 


1 1 1.02 




t 




1 


i! 




0.66 


3 


1 1 1.24 




1 




1 


1: 




0.67 


4 


1 1 1.43 




i 




1 


1 




0,67 


5 


1 1 1.10 




: 




J 


1 




0.70 


6 


1 1 0.81 








i 


1 




0,65 


7 


1 I 1.00 








) 


1 




0.66 


8 


1 I 0.91 








I 


1 




0.64 


9 


1 1 . 90 




; 




:l 


1 




0.65 


10 


1 1 0.95 




'l 




i 




0.65 


11 


1 1 1.20 




$ 




1 


1 




0.65 


12 


1 1 1.20 




1 




■ 


1 




0.66 


13 


1 1 1.30 




1 






I 




0.67 


14 


1 1 1.10 




1 






1 




0.67 


IS 


1 i 0.98 




1 






1 




0.67 


16 


1 1 0.99 




1 






t 




0.65 


17 


1 ■ 1 0.98 




1 






i 




0.65 


18 


1 1 1.50 


*^ 


1 




J 


i' 




0.64 


19 


1 1 1.10 




f 




1 


1 




0.66 


20 


1 1 . 95 




I 




i- 


i 




0.67 


21 


1 1 0.78 




i 




1 


i 




0.72 


22 


1 1 0.88 




1 




I 


, f 




0.68 


23 


1 1 . 83 




;i! 




J 


1 




0.64 


24 


1 1 0.88 




ii' 




1 


1 




0.67 


25 


1 1 1.10 




1 




1, 


J 




0.63 


26 


1 1 0.68 




1 




I 


1 




0.63 


27 


1 1 0.70 




1 




i 


i 




0.66 


28 


1 1 0.68 




i 




1 


4! 




@> 6S 


29 


1 1 0.71 




1 




1 


I 




0.67 


30 


1 1 0.88 




I 




1 


J 




0.66 


31 
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TABLE 3.1; DISINFECTION PROFILE ( SEP 1984 ( 





PRE 


-CHLORINATION 




1 
1 


1 POST-CHLORINATION 

1 . . 




(DATE 1 


C12 I 


— . 1 

( 1 RESlDOAL Cl2 1 

1 CjT3 1 — ' 


I C12 


1 1 


RESIDUAL 


C12 




DATE 1 


1 1 De 


t nh; 

m. 1 Dos. 1 


1 SOz 1 - 

1 1 


Free Comb. 


1 

Total 1 


1 Dem. 1 Dos. 


1 


1 


Free I Comb 


. 1 


Total 




1 i 1 


1 3.14 I 


1 I 


1 


0.28 1 


1 1 0.99 


t 


1 


! 




0.65 


1 1 


1 2 1 


1 3.79 1 


1 I 


1 


0.31 1 


1 1 1.33 


1 


1 


I 




0.67 


2 1 


1 '3 1 


1 2.84 1 


I t 


1 


0.29 1 


1 1 0.88 


I 


I 


1 




0.68 


3 1 


1 4 1 


1 2.85 1 


1 i 


1 


0.29 1 


1 1 0.94 


I 


li 


J 




0.65 


4 1 


1 5 1 


1 3.24 1 


1 I 


't 


0.30 1 


1 1 1.01 


1 


1: 


1 




0.64 


5 1 


1 6 1 


1 2.37 1 


1 i 


1 


0,33 1 


1 1 0.79 


1 


1 


1 




0.68 


6 1 


I 7 1 


1 2.36 1 


1 f 


1 


0.28 1 


1 1 0.73 


it 


i 






0.66 


7 1 


1 8 1 


1 3.12 1 


1 i 


1 


0.23 1 


1 1 0.99 


:f 


1 


, 




0.64 


8 1 


1 9 1 


1 2.80 1 


1 I 


li 


0.23 1 


1 1 0.85 


•i: 


"t 






0.65 


9 1 


1 10 1 


1 2.84 1 


1 t 


1 


0.30 1 


1 1 0.93 


1 


1 


i 




0.67 


10 1 


1 11 1 


1 2.56 1 


1 t 


I 


0.35 1 


1 1 0.82 


1 


1 


1 




0.65 


11 1 


1 12 1 


1 2.68 1 


1 1 


1 


0.32 1 


1 1 0.83 


J 


8 


I 




0.72 


12 1 


1 13 1 


1 2.64 1 


1 ( 


1 


0.33 1 


1 1 0.83 




I 






0.83 


13 1 


1 14 1 


1 2.34 1 


1 L 


1 


0.26 1 


1 1 0,74 


!► 


i 






0.80 


14 1 


1 15 1 


i 3.06 1 


1 1 


1 


0.25 1 


1 1 1.01 


i) 1 


1 






0.81 


15 1 


1 16 1 


1 4.84 1 


1 I 


1 


0.29 1 


1 1 1.31 


! 


1 






0.81 


16 1 


1 17 1 


I 2.78 1 


1 1 


i: 


0.39 1 


1 1 0.83 


r 


1 


, 




0.83 


17 I 


1 18 1 


1 2.53 1 


1 f 


1 


0.42 1 


1 1 0.85 




I 






0.84 


18 1 


1 19 1 


1 2.48 1 


1 I 


1 


0.38 1 


1 1 0.75 


1, 


1 


1 




0.83 


19 1 


1 20 1 


1 2.32 1 


1 I 


I 


0.34 1 


1 1 0.75 


rll 




1 




0.82 


20 1 


1 21 1 


1 2.61 1 


1 ( 


1 


0.32 1 


1 1 0.80 


i 


i 


1 




0.80 


21 1 


1 22 1 


1 2.75 1 


1 i 


1: 


0.32 1 


1 1 0.86 


1 


t 


I 




0.82 


22 1 


1 23 1 


1 2.75 1 


1 1 


1 


0,25 1 


1 1 0.88 


:i 


1 


1 




0.83 


23 t 


1 24 1 


1 2.28 1 


1 1 


I 


0.26 1 


t 1 0.76 


t 


1 


■| 




0.71 


24 1 


1 25 1 


1 2.29 1 


1 ( 


1 


0.24 1 


I 1 0.70 


f 


i 


1 




0.65 


25 t 


1 26 1 


1 2.59 1 


1 I 


1 


0.24 1 


1 1 0.83 


t 


1 


I 




0.65 


26 1 


1 27 1 


1 2 . 52 1 


1 t 


1 


0.29 1 


1 1 . 78 


1 


1 


( 




0.68 


27 1 


1 28 1 


I 2.34 1 


1 1 


i 


0.29 1 


1 ( 0.71 


1 


I 


1; 




0.71 


28 1 


1 29 1 


1 3.14 1 


1 I 


1 


0.32 1 


1 1 . 91 


1 


} 


.1 




0.76 


29 1 


1 30 1 


1 2.72 1 


1 1 


1 


0.26 1 


1 1 . 94 


! 


I 


t 




0,75 


30 1 


1 31 1 




1 1 


1 






1 


1 


1 






31 1 
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TABLE 3.1: DISINFECTION PROFILE ( OCT 1984 ) 







PRE-CHLORINATION 






DATE 1 


Ci2 


1 
NH3 1 S02 

1 


1 


RESIDUAL C12 


1 De 


m. 1 Dos. 


1 


Free Comb. 


Total 


1 1 


1 1.91 


1 


1 


1 


0.31 


2 1 


1 2.76 


1 


1 


i: 


0.33 


3 1 


1 1.52 


1 


1 


l: 


0.25 


4 1 


1 2.20 


1 


I 


I 


0.29 


5 1 


1 2.33 


1 


I 


t 


0.35 


6 1 


1 2.42 


( 


1 


f 


0.26 


7 1 


1 2.24 


1 


1 


I ■ 


0.27 


8 1 


1 2.97 


1 


1 


1 


0.27 


9 1 


1 2.24 


J 


1 


t 


0.35 


10 1 


!■ m^m^ i 


1 


1 


t 


0.29 


11 1 


1 2.15 


1 


1 


i: 


0.31 


12 1 


1 2.39 


1 


1 


I 


0.30 


13 1 


1 3.53 


1 


J 


t 


0.29 


14 1 


1 2.34 


1 


1 


f 


0.31 


15 1 


1 2.15 


1 


1 


1 


0.31 


16 1 


1 2.25 


.; 1 


1 


1 


0.21 


17 1 


f 1.8# 


1 


1 


1 


0.34 


18 1 


1 1.97 


1 


1 


1 


0.25 


19 1 


1 2.21 


.1 


1 


I ^ 


■ 0.31 


20 1 


1 1.84 


1 


1 


1 


0.27 


21 1 


1 2 . 08 


;i; 


i 


1 


0.24 


22 1 


1 2.25 


I]. 


1 


I 


0.32 


23 1 


1 2.05 


1 


1 


I 


0.24 


24 1 


1 1.85 


1 


:l 


1 


0.33 


25 1 


1 1.81 


1 


1 


I 


0.38 


26 1 


1 1.64 


1 


:l: 


:i 


0.31 


27 1 


1 1.88 


1 


li 


1 


0.26 


28 1 


1 2,46 


1 


I 


J 


0.32 


29 1 


1 1.88 


1 


!■ 


I 


0.28 


30 1 


I 1.71 


1 


1 


1 


0.32 


31 I 


1 1 . 82 


I 


1 


1 


0.37 



POST -C HLORINATION 



012 



Dem. I Dos. 



0.63 
0.84 
0.48 
0.70 

0.71 
0.83 

0.72 
0.75 
0.67 
0.72 
0.74 



93 
86 



0.67 
0.63 
0.59 
0.59 
0.66 
0.65 
0.62 
0.80 
0.60 
0.56 
0.55 
0.52 
0.68 
0.71 
0.52 
0.62 
0.60 



NH3 



RESIDUAL C12 



S02 I 



I Free I Comb, | Total 



0.75 
0.75 
0.76 
0.76 
0.78 
0.76 
0.75 
0.76 
0.76 
0.76 
0.76 
0.75 
0.75 
0.75 
0.76 



76 
75 



0.75 
0.75 



,74 

74 



0.75 
0.75 
0.73 
0.75 
0.77 
0.75 
0.77 
0.76 
0.78 
0.78 



I 

DATE I 

I 

I 



1 I 

2 I 

3 I 

4 I 

5 I 

6 I 

7 I 

8 I 

9 (: 

10 I 

11 I 

12 I 

13 I 

14 I 

15 I 

16 I 

17 I 

18 I 

19 I 

20 I 

21 I 

22 I 

23 i 

24 I 

25 i 

26 I 

27 t 

28 I 

29 I 

30 I 

31 I 
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TABLE 3.1: DISINFECTION PROFILE ( NOV 1984 ) 



DATE 



PBE-CHLOBINATION 



ei2 



Dem . 



I Dos . 



1 1 


2 1 


3 1 


4 1 


5 i 


6 i 


7 1 


e 1 


9 I 


10 1 


11 1 


12 1 


13 1 


14 1 


15 I 


16 1 


17 1 


18 1 


19 1 


20 1 


21 1 


22 1 


23 1 


24 1 


25 1 


26 .1 


27 1 


28 1 


29 (, 


30 1 



I 31 I 



78 
86 
95 
14 
95 
74 
89 



1.72 



62 
99 
46 



2.30 



B4 
64 



1.56 



34 
77 
99 
49 
36 



1.53 
1.21 



41 
57 
69 
35 
26 
21 
31 
36 



RESIDUAL G12 



Na3 I 302 I — 

I I Free Comb. I Total 



I 

I 

r 
I 
:t 
1 
i 
I 



1 


35 


:: 


27 


J 


32 


I 


29 


1 


37 


1 


29 


1 


29 


1 


25 


1 


26 


1 


25 


1 


29 


1 


30 


1 


.33 


1 d 


34 


1 


■M 


I d 


20 


i 


18 


1 


19 


1 


23 


1 


23 


1 


22 


1 


22 


1 


18 


1 


21 


t 


22 


1 


21 


i 


19 


1 


IB 


1 


15 


1 


16 





POST-CHLORIHATION 








C12 


1 


1 

\o 1 _ 


RESIDUAL C12 




DATE 


Dem. 1 Dos. 


an J \ ou^ 1 - 

1 1 


Free 1 Coinb. 1 


Total 




1 0.52 


r 


f 


1 1 


0.7? 


1 


1 0.59 


!f 1 


0.73 


2 


1 0,69 


1 


i 


1 1 


0.77 


3 


1 0.52 


I 


1 


1 1 


0.74 


4 


1 0.53 


1 


1 


f 1 


0.76 


5 


1 0.60 


i 


} 


i 1 


0.78 


6 


1 0.55 


'^ 


I 


1 1 


0.74 


7 


" 1 0.57 


r 


I 


1 1 


0.75 


8 


1 0.50 


1 


1 


t 1 


0.74 


9 


1 0.66 


; 


1 


I 1 


0.73 


10 


1 0.60 


1 


I- 


1 J 


0.74 


11 


( 0.58 


i 


I 


i T 


0.75 


12 


1 0.56 


I 


l: 


1 1 


0.76 


13 


( 0.52 


J 


:i 


1 ,l. 


0.77 


14 


1 0.46 


t 


J 


1 1 


0.72 


15 


1 0.40 


1 


I 


I 1 


0.69 


16 


1 0.60 


f 


1' 


1 1 


0.66 


17 


1 0,53 


I 


1 


1 1 


0.65 


18 


1 0.43 


. f 


r 


1 1 


0.66 


19 


1 0.43 


1- 


1 


f 1 


0.66 


20 


1 0.41 


1 


1 


0.67 


21 


1 0.40 


f 


i 


1 1 


0.66 


22 


t 0.40 


T 


1 


1 1 


0.67 


23 


1 0.51 


} 


i 


1 1 


0.67 


24 


1 0.51 


I 


t 1 


0.68 


25 


1 0.39 


I 


I 


1 1 


0.67 


26 


1 0.35 


%■ 


I 


1 1 


. 66 


27 


1 0-36 


! 


I' 


i 1 


0.67 


28 


1 0.39 


1 


i: 


1 i 


0.65 


29 


1 0.40 
1 


! 
1 


r 
1 


I 1 
1 1 


0.69 


30 
31 
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1 I 




PRE-CHLORIHATION 








1 DATE 1 


CI 2 


1 1 


RESIDUAL 


€12 


[ 1 Da 


m. 1 Dos. 


1 1 


Free Comb. 


1 


Total 


1 1 1 


1 1.23 


1 1 


1 


1 


0.15 


1 2 1 


I 2.56 


1 i: 


i; 


1 


0.16 


1 3 1 


1 1.49 


1 t" 


I 


l: 


0.19 


1 4 1 


1 1,25 


[ 1 




T 


0.17 


1 5 1 


1 1.49 


I 1 




1 


0.14 


1 6 1 


1 1.27 


1 f 


[' 


1 


0.15 


I 7 1 


1 1.43 


I j 


' 


1 


0.15 


1 8 i 


1 1.41 


i 1 




1 


0.15 


1 9 1 


i 2.14 


1 i 




1 


0.18 


1 10 1 


1 1.07 


1 1 


,1 


1 


0.16 


1 11 1 


1 1.33 


1 1 


1 


1 


0.15 


1 12 1 


1 1.31 


1 1 


1 


1; 


0.17 


1 13 1 


1 1.23 


1 I 


1 


1: 


0.16 


1 14 1 


1 1.24 


1 * 


1 


f 


0.17 


1 15 1 


1 1.73 


1 1 


1 


t 


0.16 


1 16 1 


1 1.38 


1 


1 


0.15 


1 17 1 


1 1.34 


1 1 


f 


1 


0.14 


1 16 1 


1 1.62 


1 i 


1 


1 


0.17 


1 19 1 


1 1 . 19 


1 1 


I 


;i 


0.16 


1 20 1 


1 1.47 


1 i 


J: 


;1 


0.16 


1 21 1 


1 1.18 


1 f 


I 


1 


0.18 


1 22 1 


1 0.88 


1 1 


l 


1 


0.17 


1 23 1 


1 1.43 


1 1 


r 


1 


0.15 


1 24 1 


( 1.21 


I ( 


1 


1 


0,17 


1 25 1 


1 1.15 


|. i 


1 


1 


0.14 


1 26 1 


1 1.53 


i 1 


I' 


1 


0.14 


1 27 1 


1 0.98 


1 1 


1. 


1 


0.16 


1 28 1 


1 1.39 


1 1 


1 


1 


0.19 


1 29 1 


1 1.06 


i t 


1 


1 


0.16 


t 30 1 


1 1.44 


1 1 


1 


1 


0.14 


1 31 1 


1 0.88 


1 1 


I: 


1 


0.16 







POST-CHLORINATION 








C12 


1 


1 

1 1 


RESIDUAL C12 




DATE 


Dam. 1 


D03. 


1 1 


Free | Comb. 


Total 






0.44 


1 


1 


1 


0.65 


1 




0.52 


1: 


:|f 


1 


0.66 


2 




0.41 


1 


1 


I 


0.67 


3 




0.38 


1 


1 


1 


0.66 


4 


' t 


0.40 


1 


I 


1 


0.64 


5 




0.38 


1 


1 


I 


0.65 


6 




0.42 


i 


i 


I 


0,67 


7 




0.47 


i 


1 


1 


0.65 


8 




0.47 


1 


I 


fl 


0.66 


9 




0.30 


1 


1 


1 


0.67 


10 




Q.37 


1 


1. 


jj 


0.66 


11 




0.37 


I 


1 


1 


0.67 


12 




0.35 


f 


1: 


1 


0.66 


13 




0.36 


1 


1 


t 


0.67 


14 


0.46 


1 


1 


1 


0.67 


15 




0.38 


1' 


:f 


1 


0.66 


16 




0.41 


1 


1. 


I 


0.66 


17 




0,47 


f 


1 


if 


0.65 


18 




0.38 


[ 


I 


I 


1 0.66 


" 19 




0.40 


t 


i 


1 


0.66 


20 




0,33 


r 


i: 


1 


. 67 


21 




0.32 


f 


[ 


t 


0.66 


22 




0.45 


1 


I 


1 


. 65 


23 




0.29 


1 




1 


0.65 


24 




0.48 


1 


1 


0.66 


25 




0.39 


1 


1 


1 


0.64 


26 




0.36 


1 


I 


1 


0.66 


27 




0.31 


1 


1 


1 


0.67 


28 




0.40 


i 


1 


t 


0.66 


29 




0.36 


I 


3 f 


11 


0.66 


30 




0.32 


J 




1 


0.66 


31 
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TABLE 3.1: DISINFECTION PROFILE ( JAN 1985 ) 





PRE-CHLORINATIOh 




DATE 1 


C12 1 




RESIDDAL C12 




- — ^ 1 H H "^ 


S02 


.^ — _— — . _ 


1 De 


m. 1 Dos. 1 




Free Comb, | Total 


1 1 


1 1,3.0 1 1 


i $ 1 o.n 


2 1 


1 1.22 1 1 


! I 1 0.14 


3 1 


1 1.12 1 1 


1 1 0.15 


4 1 


1 1.20 1 


1 


[ I 1 0.17 


5 t 


1 1.14 1 


! i 


■ 1 1 0.16 


6 1 


1 1.25 1 


J 


1 1 0.15 


7 1 


1 1.24 1 


t 


f 1 0.16 


8 1 


1 1.19 1 1 


1 1 0.1"' 


9 t 


1 1.19 1 


t 


f 1 0-18 


10 1 




|. 1 0-n 


11 1 


1 1,13 1 1 


1 1 0.17 


12 1 


1 1.13 1 1 


1 1 0.19 


13 I 

14 1 


1 1.20 1 
1 1.10 1 


t l II 0.18 

; 1 1 1 0-18 


15 I 


1 0.97 1 


■ 


f 1 0.18 


16 1 


1 1.14 1 i 


1 1 0.17 


17 1 


1 1.05 1 ] 


: 1 f 1 0-19 


18 I 


1 0.91 1 J 


^ J 


1 1 0.19 


19 1 


1 0.96 1 


; ;i 


t 1 0.18 ■ 


20 1 


1 0.96 1 ■ 


i ' 


I 1 0.17 


21 1 


1 0.87 1 I 


1 I 


1 1 0.18 


22 1 


1 1.05 1 


: i 


1 1 0.17 


23 1 


1 1.01 1 


[i i 


f 1 0.17 


24 1 


1 0.92 1 


1 : 


1 1 0.19 


25 1 


1 0.95 1 ; 


j 


;t 1 0.18 


26 1 


1 0.96 1 


E 


1 1 0.18 


27 1 


1 0.87 1 


1 


1 1 0.18 


28 1 


1 0.93 1 


i; 


' 1 1 0.19 


29 1 


1 1.04 1 


i 


t 1 0.18 


30 1 


1 0.99 1 


t 


1 1 0.17 


31 1 


1 1.00 1 


r 


1 1 0.18 



1 




POST-CHLORINATIOH 






1 C12 


1 1 


1 RESIDUAL C12 


DATE 






1 NH3 1 SC 


\n 1 ^ __. 






1 










1 Dem. 


Dos. 


1 1 


1 Free 1 Comb. | Total 




1 . 

1 


0.36 


1 t 


i 1 


1 0.68 


1 


i: 


0.33 


1 1 


1 1 


1 0.66 


2 


t 


0.37 


I 1 


1 1 


1 0.66 


3 


i: 


0.33 


1 1 


1 1 


1 0.66 


4 


1 


0.39 


1. i 


It 1 


1 0.66 


5 


1 


0.42 


t 1 


1 1 


1 0.64 


6 


1 


0.34 


1 !t 


1 1 


I 0.64 


1 


1 


0.37 


1 't 


1 1 


1 0.66 


8 


1 


0.34 


1 J 


1. 1 


1 0.67 


9 


1 


0.34 


' ^1 


1 1 


1 0.67 


10 


1 


0.31 


1 1 


1 1 


1 0.66 


11 


1 


0.38 


1 1 


I 1 


1 0.66 


12 


1 


0.37 


t J 


' 1 

! 


1 0.67 


13 


1 


0.31 


f 


1 0.64 


14 


i; 


. 30 


I 


1 


I 0,67 


15 


1: 


0.31 


I 1 


I 


1 0.67 


16 


I: 


0.34 


1 1 




1 0.68 


17 


1 


o.ie 


1 t 




1 0.66 


18 


1 


0.34 


[ I 


1 1 


1 0.66 


19 


1 


0.35 


1 ~| 


1 1 


1 0.64 


20 


1 


0.27 


1 r 


t 1 


1 0.66 


21 


i: 


0.31 


I 1 


1 1 


1 0.66 


22 


t 


0.31 


1 t 


^'1 1 


1 0.67 


23 


i 


0.28 


1 1 


1 1 


1 0.66 


24 


1 


0.26 


I I 


1 1 


1 0.67 


25 


1 


0.33 


I, I 


1 1 


1 0.66 


26 


i: ■ 


0.32 


J t 


1 1 


1 0.66 


27 


t 


0.30 


i: t 


1 1 


1 0.67 


28 


1 


0.32 


1 f 


1 1 


1 0.67 


29 


1 


0.29 


1 1 


1 1 


1 0.67 


30 


r 


.29 


1 1 


1 1 


1 0.66 


31 
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TABLE 3.1: DISIKFECTION PROFILE ( FEB 1985 ) 







PRE-CHLORINATION 






DATE 1 


C12 


1 I 


RESIDUAL C12 












1 De 


m. 1 Dos. 


1 1 


Free Comb. 


Total 


I 1 


1 0.97 


1 1 


1 


0.18 


2 1 


1 0.99 


1 1 


1 


0.19 


3 1 


1 0.96 


1 I 


1 


0.20 


4 1 


1 0.92 


1 1 


1 


0.20 


5 j 


1 1.02 


1 t 


1 


0.19 


6 1 


1 0.87 


1 I 


1 


0.19 


7 1 


1 0.95 


i 1 


1 


0.17 


S 1 


1 1.02 


1 t 


1 


0.16 


9 1, 


1 1.01 


1 I 


f 


0.18 


10 t 


1 0.84 


1 1 


,1 


0.17 


11 ( 


1 0.92 


1 1 


It 


0.17 


12 1 


1 0.98 


1 1 


f 


0.18 


13 1 


1 0.89 


1 1 


1 


0.19 


14 1 


1 1.10 


1 f 


1 


0.19 


15 1 


1 1.09 


1 I 


1 


o.ie 


16 1 


1 o.ei 


i I 


1 


0.17 


17 1 


1 0.84 


i r 


1 


0.18 


la 1 


1 1.00 


1 i 


1 


0.19 


19 1 


1 0.83 


1 1 


|: 


0.20 


20 1, 


1 0.92 


1 i 


i: 


0.21 


21 1 


1 0.83 


1 1 


I 


0.22 


22 I 


1 0.92 


1 1 


, I 


0.19 


23 1 


1 0.91 


1 1 


1:.. 


0.20 


24 1 


1 0.74 


1 1 


1 


0.17 


25 1 


1 0.99 


1 1 


1: 


0.19 


26 1 


1 0.88 


1 1 


t 


0.19 


27 1 


1 0.87 


1 1 


\ 


0.20 


28 1 


1 0.96 


1 1 


i 


0.20 


29 1 




1 1 


I 




30 1 




1 1 


I 




31 1 




1 1 


\ 





11 




POST- 


-CHLORINATION 








1 




C12 1 






1 


RESIDUAL C12 




DATE 






NH3 


1 S02 












1 1 ~ 1 
1 1 Dem. 1 Dos. 


1 " 

1 


Free | 


Comb. 


Total 






1 0.27 1 






1 






0.66 


1 




1 0.35 1 






1' 






0.67 


2 




1 0.29 1 






1 






0.66 


3 




1 0.28 1 






1 






0.67 


4 




1 0.30 1 






1 






0.67 


5 




1 0.27 1 






1 






0.65 


6 




1 0.30 1 






1 






0.66 


7 




1 0.27 1 






1 






0.66 


8 




1 0.34 1 






1 






0.66 


9 




1 0.32 1 






1 






0.66 


10 




1 0.26 1 






I 






0.66 


11 




1 0.30 1 






1 






0.65 


12 




1 0.30 1 






1 






0.66 


13 




1 0,31 1 






1 






0.66 


14 




1 0.31 1 






1 






0.67 


15 




1 0.29 I 






1 






0.66 


16 




1 0.32 






1 






0.66 


17 




1 0.29 






1 






0.66 


18 




1 0.32 






"I 






0.64 


19 




1 0.25 






1. 






0.64 


20 




1 0.27 






t 






0.65 


21 




1 0.25 






1 






0.65 


22 




1 0.28 






1 






0.66 


23 




1 0.30 






1 






0.66 


24 




1 0.29 






1. 






0.66 


25 




1 0.24 






1 






0.64 


26 




1 0.27 






I 






0.64 


27 




1 0.28 






I 






0.66 


28 

29 


u 




■ 




1 








30 


t r 


i' 


f 




1 








31 
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TABLE 3.1: DISINFECTION PROFIIE i Mr ISBS j 



PRE-CHLORINATIGN 















DATE 


Cl2 1 


1 


RESIDUAL 


C12 




Dem, 1 Dos. I 


1 


Free Comb. 


1 Total 


1 


I D . 8S i 


t 


i 


1 0.19 


2 


1 0.88 1 


I 


I 


1 0.17 


3 


1 0.96 1 


i 


I 


1 0.17 


4 


1 1.04 1 


1 


1 


1 0.17 


5 


1 1.14 1 


1 


1 


1 0.20 


6 


1 0.97 1 


1 


i 


1 0.24 


7 


1 0.92 1 


I 


1 


1 0.2D 


8 


1 0.90 1 


I 


1 


1 0.18 


9 


1 0.91 1 


1 


1 


1 0.18 


10 


1 0.82 I 


1 


1 


1 0.16 


11 


1 0.90 1 


J. 


1 


1 0.18 


12 


1 1.08 I 


1 


I 


1 0.17 


13 


\ 1.13 I 


I 


1 


1 0.14 


14 


1 1.21 1 


1 


1 


1 0.16 


15 


I 1.17 1 


1 


1 


1 0.16 


16 


1 0.97 I 


1 


1 


1 0.16 


17 


1 1.45 1 


1 


1 


i 0.17 


18 


I 1.14 1 


1 


1 


1 0.16 


19 


1 1.21 1 


1 


! 


1 0.15 


20 


1 1 . 21 1 


1 


1 


i 0.16 


21 


1 1.14 1 


1 


1 


1 0.15 


22 


1 1.25 1 


1 


1 


1 0.17 


23 


1 1.06 1 


1 


1 


1 0.18 


24 


1 1.11 1 


1 


1 


1 0.15 


25 


1 1.20 1 


1 


1 


1 0.19 


26 


1 i.ia 1 


1 


1 


1 0.18 


27 


1 1.15 1 


1 


1 


1 0.17 


28 


1 1.14 1 


1 


1 


1 0,17 


29 


1 1.37 1 


1 


1 


1 0.20 


30 


1 1.61 1 


1 


i 


1 0.20 


31 


1 1,65 1 


1 


1 


1 0.21 



1 




PQST-CHLORIKATION 








1 " 

1 
1 


C12 


1 1 


RESIDUAL C12 


DATE 1 


1 - 




MMJ 1 &0z 1 " 




— 




1 
1 


Dem. 1 Dos. 


1 1 


Free 


Comb. 1 Total 




1 


1 0.28 


1 1 


1 1 0.64 


1 1 


1 


1 . 32 


1 1 




C 1 0.64 


2 1 


1 


1 0.37 


1 1 




1 0.66 


3 1 


1 


t 0.33 


1 1 




1 0.69 


4 1 


1 


1 0.34 


1 1 




1 0.67 


5 i 


1 


1 0..27 


1 1 




1 0.67 


6 1 


i 


1 0.30 


1 1 




1 0.65 


7 1 


1 


1 0.26 


1 1 




1 0.65 


S 1 




1 0.33 






1 0.64 


9 1 


-"■ 


1 0.32 


i I 




1 0.65 


10 I 


1 


1 0.28 


1 1 




I 0,65 


11 1 


i 


1 0.30 


t 1 




I 0.67 


12 1 


! 


1 0,36 


1 1 




i 10. 67 


13 1 


I 


1 0.37 


1 1 




f^ 1 , 67 


14 1 


1 


1 0.34 


1 1 




1 0.67 


15 ! 


1 


1 0.35 


1 1 


" 


1 0.66 


16 1 


1 


1 0.40 


1 1 




1 0. 67 


17 1 


1 


1 0,34 


1 1 




'i 1 0.67 


18 1 


1 


1 0,34 


1 1 




1 0.68 


19 1 


1 


1 0,37 


1 1 




1 0.66 


20 1 


1 


1 0.37 


1 1 




1 0.67 


21 I 


1 


1 0.37 


1 1 




t 0.67 


22 1 


1 


1 0.38 


1 I 




1 0.67 


23 1 


1 


1 0.38 


1 i 


, 


1 0,68 


24 1 


1 


1 0,33 


I 1 




t 0.67 


25 1 


1 


1 0.36 


1 i 




1 0.67 


26 1 


1 


1 0.39 


1 I 




t 0,66 


27 1 


1 


1 0,34 


1 1 


■ 


I 0.66 


28 1 


1 


1 0,44 


1 1 




1 0.65 


29 1 


1 


1 0.46 


1 1 




1 0.67 


30 1 


1 


1 0,37 


1 1 




1 0.66 


31 1 



ir 
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1 1 


PRE 


-CHLORINATION 








IPA.'EE 1 


C12 1 


1 1 


RESIDUAL 


€12 


I 1 De 


m. 1 Dos. 1 


1 1 


Free Comb. 


1 


Total 


1 - 

1 1 1 


1 1.06 1 


i 1 


1 




0.18 


1 2 1 


1 1.48 1 


1 J 


1 




0.19 


1 3 1 


1 1.38 1 


1 1 


1 




0.23 


1 4 1 


1 1.02 1 


1 1 


t 




0.23 


1 5 1 


1 0.98 1 


1 1 


t 




0.17 


1 6 1 


1 1.09 1 


1 r 


'1 




0.17 


1 7 1 


1 1.18 1 


1 1 


:i 




0.25 


1 8 1 


1 1.70 1 


1 1 


1 




0.18 


1 9 1 


1 1.83 1 


1 1 


t 




0.22 


t 10 1 


1 1.57 1 


1 ( 


1 




0.21 


1 11 1 


1 1.21 1 


1 i 


i 




0.21 


1 12 1 


t 2.08 1 


1 1 


i 




0.18 


1 13 1 


1 1.98 1 


1 ! 


1 




0.17 


1 14 1 


1 2.66 1 


1 I: 


i 




0.19 


1 15 1 


1 1.83 1 


1 1 


i 




0.23 


1 16 1 


1 2.07 1 


1 1 


\ 




0.22 


1 17 1 


1 1 . 93 1 


1 i 


t 




0.21 


1 18 I 


1 1.76 1 


1 1 


t 




0.23 


1 19 1 


1 1.79 I 


1 I 


i: 




0.22 


1 20 1 


1 1.82 1 


1 1 


I 




0,19 


1 21 1 


1 2.09 I 


1 1 


t 




0.16 


1 22 1 


1 1.81 1 


1 1 


1 




0.24 


1 23 1 


1 1.81 1 


J. 1 






0.22 


1 24 1 


1 1.98 1 


'i: J- 






0.20 


1 25 1 


1 2.04 1 


1 1 


1 




0.22 


1 26 1 


1 1.56 1 


1 I 


I. 




0.23 


1 27 1 


1 1.95 1 


1 i 


1' 




0.20 


1 28 1 


1 1.77 1 


1 '1 


I 




0.18 


1 29 1 


1 1.84 1 


1 f 


1 




0.19 


1 30 1 


1 1.68 1 


1 I 


I 




0.19 


1 31 1 




1 1 


1 







If 



EOST-CHLORINATION 



C12 
Dem. I Dos. 



I 



0.39 
0.53 
0.43 
0.31 
0.31 
0.33 
0.42 
0.49 
0.51 
0.50 



38 
55 
64 
80 
S3 
67 
54 



0.57 

0,58 
0.57 
0.53 
0.57 
0,54 
0.63 



60 
47 
62 



0.54 
0.55 

0.51 



NHS 



RESIDDAL C12 



S02 I 



I Free | Comb. | Total 



0.67 
0.65 

0.68 
0.66 
0.64 



66 
.66 



0.65 
0.68 
0.68 
0.66 
0.66 
0.67 
0.68 
0.68 



67 
66 
68 



0,68 
0.68 
0.67 
0.73 
0.78 
0.75 
0.75 
0.74 
0.70 
0.67 
0.66 
0.67 



I 

DATE i 



1 


1 


2 


j: 


3 


1 


4 


1 


5 


i 


6 


t 


7 


i 


8 


T 


9 


i 


10 


i: 


11 


t 


12 


1 


13 


1 


14 


;1 


15 


1 


16 


1 


17 


1 


18 


]■ 


19 


■t: 


20 


1 


21 


1 


22 


1 


23 


1 


24 


1 


25 


1 


26 


1 


27 


1 


28 


1 


29 


1 


30 


1 



31 I 
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TABLE 3.1: DISIBFECTION PROFILE { MAY 1985 ) 







PRE-CHLORI NAT ION 











2 -; . 


.: 






DATE 


C12 1 1 


I RESIDUAL 


C12 




Dem. 


Dos. 1 1 1 Free 


Comb. 


1 Total 


1 


1.63 


1 I. 


1, 




1 0.21 


2 


1.84 


1 1 


i 




1 0.18 


3 


1.57 


1 f 


1 




1 0.17 


4 


1.84 


\ "f 


1 




i 0.15 


5 


1.85 


1 J 


1 




f 0.17 


6 


1.90 


1 1 


ji 




1 0.14 


7 


0.75 




1 




1 0.18 


8 


0.60 




1 




1 0.24 


9 


0.60 


1 


1 I 


t 0.24 


10 


0.53 


1 


1) J 




|: . 24 


11 


. 61 




i|i 1 


1 0.25 


12 


0.54 


1 


1 




1 0.24 


13 


0.61 




1 




1 0.24 


14 


0.64 


1 


1 




1 0-25 


15 


0.69 




* 




t 0.30 


16 


0.62 




1 . 




1 0.28 


17 


0.67 


1 1 


1 




1 0.29 


18 


0.75 


f 


j; 0.31 


19 


0.61 


1 


1 




1 0.29 


20 


0.73 




i> J 




1 0.29 


21 


0.72 




1 


■ 


1 0.30 


22 


0.68 




f 


t 


I 0.2f 


23 


0.69 


1 1 


1 


f 


1 0.29 


24 


0.63 


1 1 


1 




1 0.30 


25 


0.65 


[ I 


1 




1 0,30 


26 


0.60 




1 




1 0.30 


27 


0.67 




1 




1 0.29 


28 


0.58 


1 




1 0.30 


29 


0.67 


1 I 


1 J 




1 0.31 


30 


0.64 


1 1 


1. 




1 0.31 


31 


0.64 


1 1 


1 


' 


1 0.29 







POST-CHLORINATION 








1 C12 


1 


1 


RESIDUAL C12 




DATE 
















1 Dem. 


Dos. 


1 1 


Free t Comb. | 


Total 






0.52 


1 


l; 


1 1 


0.67 


1 




0.51 


t 


1 


1 J 


0.67 


2 




0.52 


t 


I 


1 1 


0.66 


3 




0.55 


J 


1 


1 1 


0.67 


4 




0.63 


'!: 


1 


I 1 


0.67 


5 




0.59 


1 


1 


I 1 


0.65 


6 




0.62 


t 


1 


1 1 


0,65 


7 




0.50 


:t 


1 


r 1 


0.66 


8 




0.50 


i 


1 


f 1 


0.66 


9 




0.47 


! 


I 


1 1 


0.66 


10 




0.50 


,f 


1 


1 i 


0.67 


11 




0.51 


,1 


1 


1 1 


0.65 


12 




0.50 
Q.56 


.)' 


1= 
i 


1 1 

L 1 


0.66 
0.65 


13 
14 




0.62 


1 


i, 


1 1 


0.67 


15 




0.55 


1 


1 


1 1 


0.67 


16 




0.56 


1 1 


0.65 


17 




0.57 


1 


i 


t 1 


0.67 


18 




0.55 


1: 


r 


' 1 1 


0.65 


19 




0.65 


1 


1 


1 1 


0.65 


20 




0,59 


I 


I 


1 1 


0.66 


21 




0.60 




1 


1 1 


0.67 


22 




0.58 


1 


1 1 


0.65 


23 




0.55 




I 


1 1 


0.67 


24 




0.54 


1 


1 


1 1 


0.69 


25 




0.54 


1 


J 


t 1 


0.67 


26 




0.58 


1 


1 


\ 1 


0.68 


27 




0.50 


J 


I 


1 1 


0.67 


28 




0.58 


i 


1 


1 1 


0.68 


29 




0.57 


1 


1 


I 1 


0.68 


30 




0.52 


1 


i 


1 1 


0.65 


31 
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TABLE 3.1: DISINFECTION PROFILE < JON 1985 ) 



1 


PRE 


-CHLORINATION 








DATE 1 


C12 1 


1 i 
1 crtO 1 - 


RESIDUAL 


012 


1 De 


m. 1 Dos. 1 


1 1 


Free Comb. 


1 


Total 


1 1 


1 0.66 1 


1 1 


1 


1 


0.29 


2 1 


1 0.67 1 


1 I 


I 


1 


0.30 


3 1 


1 0.62 1 


1 I 


I 


1 


0.30 


4 1 


1 0.56 1 


1 t 


1 


1 


0.30 


5 1 


1 0.65 1 


1 i 


1. 


i 


0.31 


6 1 


1 0.58 1 


1 f 


1 


l: 


0.30 


7 1 


1 0.53 1 


1 1, 


1. 


1 


0.29 


8 1 


1 0.58 1 


1 t 


1 




0.29 


9 1 


1 0.63 1 


1 I 


i: 




0.28 


10 1 


1 0.54 1 


1 J 


1 




0.30 


11 1 


1 0.59 1 


1 1 


I 




0.27 


12 1 


1 0,63 1 


1 1 


1 




0.29 


13 1 


1 0.65 1 


1 1 


r 




0.29 


14 t 


1 0.64 1 


1 1 


1' 




0,29 


15 1 


I 0.65 1 


1 i 


J 




0.28 


16 1 


I 0.59 1 


1 I 


f 




0.28 


n I 


1 0.62 1 


1 1 


I 




0.30 


18 1 


1 0.63 1 


1 1 


1, 




0.29 


19 1 


1 0.60 1 


1 '■ r 


1 




0.28 


20 1 


1 0.57 1 


1 1 


|: 




0.31 


21 1 


1 0.55 1 


1 1 


t 




0.29 


22 I: 


1 0.61 1 


1 i 


f 




0.28 


23 1 


1 0.59 1 




1 




0.30 


24 1 


1 0.59 1 




1 




0.29 


25 1 


1 0.60 1 


! 


1 




0.28 


26 1 


1 0.62 1 




1 




0.27 


27 1 


1 0.58 1 




t 




0.31 


28 1 


1 0.60 1 




I 




0.28 


29 1 


1 0.66 1 




if 




0.29 


30 1 


1 0.58 1 




1 




0.29 


31 1 






1 











POST-CHLORINATION 










C12 


1 


i 


RESIDUAL C12 




DATE 














Dem. 


1 Dos. 


1 


1 


Free | Comb. 


Total 






1 0.56 


1 


1 


1 


0.65 


1 




1 0.56 


t 




1 


[ o.es ] 


,a 




1 0.53 


t 


. 


1 


0.65 


3 




1 0.50 


i 


: i 




0.69 


4 




1 0.52 


J 






0.68 


5 




1 0.47 


■t 




' ■ 


0.68 


6 




1 0.46 


t 


' 




0.68 


7 




1 0.49 


i 


1 


1 


0.67 


8 




1 . 53 


i 


1: 


1 


0.64 


9 




1 0.48 


f 


1 


1 


0.66 


10 




1 0.54 


1 


1 


f 


0.66 


11 




f 0.56 


t 


il: 


.1 


1: 0.66 


12 




1 0.53 


1 


I 


..( 


0.66 


13 




1 0.51 


f 


1 


1 


0.65 


14 




1 0.65 


1" 


« 


J 


0.67 


15 




1 0.48 


1 


;i 


1- 


0.66 


16 




1 0,51 


1 


1 


l 


0.67 


17 




1 0.53 


1 


1 


I 


0.66 


18 




t 0.48 


1 


1 


1 .. 


1 0,68 


19 




1 0.50 


1 


i: 


I 


I 0.67 


20 




1 0.47 


i 


1 


1 


1 0.68 


21 




1 0.56 


I 




i; 


1 0.65 


22 




1 0.50 


1 




\ 


1 0.68 


23 




1 0.51 


1 


1 


1 


1 0.67 


24 




1 0.49 


1 


1 


i; 


I 0.67 


25 




1 0.55 


! 


1 


1 


1 0.68 


26 




1 0.51 


J 


1. 


1: 


1 0.68 


27 




1 0.52 


f 


i 


1 


1 0.66 


28 




1 . 53 


1 


1 


1 


1 0.64 


29 




1 0,53 
1 


1 


I 
1 


If 


1 0.67 


30 
31 
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TABLE 3.1: DISIHFECTION PROFILE ( JDL 1985 J 







PRE- 


CHLORINATION 






1 DATE 1 


C12 


NH3 




SO 2 


1 
1 _ 


RESIDUAL 


C12 


1 1 De 


m. 1, Dos. 




1 


Free Comb. 


1 Total 


1 1 1 


t 0.57 








1 


1 


] 0.28 


1 2 1 


1 0.55 








1 


1 


1 0.28 


1 3 1 


i o.ee 








1 


1 


1 0.29 


1 « 1 


1 0.52 








i 


1 


1 0.29 


1 1. 1 


t 0.5B 








1 


1 


1 0.28 


i f i 


1 0.65 








1 


1 


] 0.30 


1 7 1 


1 0.61 








1 


1 


1 0.30 


1 8 1 


1 0.55 








1 


1 


1 0.30 


1 9 1 


1 0.55 








1 


1 


1 0.29 


1 10 1 


1 0.56 








1 


1 


( 0.30 


1 11 1 


1 0.62 








1 


I 


1 0.28 


1 12 1 


1 0.56 








1 


1. 


1 0.29 


1 13 1 


t 0. €6 








1 


( 


1 0.28 


1 14 1 


t 0.58 








1 


1 


! 0.30 


1 15 1 


1 0.68 








1 


1 


I 0.32 


1 le i 


1 0.66 








f 


1, 


1 0.30 


1 17 1 


1 0.65 




r 




t 


I 


1 0.29 


1 18 1 


1 b.ffi 








1 


1 


1 0.30 


1 19 1 


1 0.61 








1 


1 


i 0.28 


1 20 1 


1 0.66 








1 


i 


1 0.30 


1 21 1 


1 . 57 








1 


1 


1 0.29 


1 22 1 


1 0.62 








1 


1 


1 0.28 


1 23 1 


1 0. 62 








1 


1 


1 0.27 


1 24 1 


1 0.59 








1 


1 


1 0.29 


1 25 1 


1 0.67 








1 


1 


1 0.29 


1 26 1 


1 0.61 








t 


4 


1 0.29 


! 27 1 


1 0.63 








1 


I 


1 0.28 


1 28 1 


1 0.70 








t 


1 


1 0.30 


1 29 1 


( 0, 60 








1 


1 


1 0.30 


1 30 1 


i 0.66 








1 


1 


1 0.28 


1 31 1 


1 0.58 








1 


1 


1 0.29 





POST-CHLORISATION 






ei2 1 


1 RESIDUAL C12 




DATE 






















Deui. 


Dos. ( 


1 Free t Comb. 


Total 






0.51 1 




0.67 


I 




0.<18 1 




0.66 


2 




0.51 1 




0.6B 


3 




0.49 1 




0.67 


4 




0.53 1 




0.60 


5 




0.53 1 




0.65 


6 




0.48 1 




0.67 


7 




0.48 1 




0.66 


e 




0.49 1 




0.66 


9 




0.49 1 




0.67 


10 




. 52 1 




0.67 


11 




0.49 1 




0.68 


12 




0.54 1 




0.67 


13 




0.61 1 




0.67 


14 




0.56 1 




0.75 


15 




0.56 1 




0.78 


16 




0.55 1 




0.75 


17 




0.56 1 




0.79 


18 




0.54 1 


1 1 


0.76 


19 




0.61 1 


1 1 


0.76 


20 




0.54 t 


1 i 


0.76 


21 




0.53 1 


1 1 


0.77 


22 




0.55 1 


1 1 


0.76 


23 




O.SO 1 


1 1 


0.78 


24 




0.56 1 


1 1 


0.77 


25 




0.54 1 


1 1 


0.78 


26 




0.53 1 


1 I 


0.75 


27 




0.60 1 


1 f ; 


0.77 


28 




0.56 1 


1 I 


0.77 


29 




0.60 1 


1 1 


0.76 


30 




0.51 1 


1 1 


0.78 


31 
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TABLE 3.1: DISINFECTION PROFILE ( ADG 1985 ) 







PRE-CHLORINATION 






1 DATE 1 


C12 


1 
HH3 1 302 


BESIDDAL 


C12 


f 1 De 


in. 1 Dos. 


Free Comb. 


1 Total 


1 1 1 


1 0.57 




1 


1 0.30 


1 2 1 


1 0.66 


1 


i 


1 0.26 


1 3 1 


1 0.65 




% 


1 0.28 


1 4 t 


1 0.64 




1 


1 0.29 


1 5 1 


1 0.62 


1 


I 


1 0,30 


t 6 1 


1 0.69 


1 


1 1 


1 0.30 


I 7 I 


t 0.62 


1 


1 0.29 


1 8 1 


1 0.62 


1 


1 


1 0.27 


I 9 1 


1 0.56 


1 


1 


1 0.27 


1 10 1 


t 0.67 


1 


t 


1 0.28 


1 11 1 


1 0.69 


1 - ■ 


t 


1 0.27 


1 12 1 


1 0.59 


1 


1 


1 0,27 


1 13 t 


I 0.64 


1 


1 


1 0.27 


1 14 1 


1 0.66 


•( 


i 


1 0.28 


1 15 1 


1 0.63 


1 


1 


I 0.27 


1 16 1 


1 0.68 


1 


1 


1 0.30 


1 17 1 


1 0.69 


1 


1' 


1 0.29 


1 18 1 


1 0.67 


1 


I 1 


1 0.28 


1 19" 1 


1 0.65 




: I 


f 0.29 


1 20 1 


1 0.61 


1 


1 


I 0.27 


1 21 1 


1 0.65 


1 


.t 


1 0.29 


1 22 1 


1 0.65 




J 


1 0,28 


1 23 1 


1 0.65 




f J 


1 0.28 


1 24 1 


1 0.71 


1 


r r 


i 0.28 


1 25 1 


1 0.66 




I ;i 


il; 0.29 


1 26 1 


1 0.66 




I 1 


1 0.28 


1 27 1 


1 0.62 




I \ 


1 0.29 


1 28 1 


1 0.63 




1 t 


1 0.27 


1 29 1 


1 0.66 




i; 1 


1 0.26 


1 30 1 


1 0.62 




\i t 


1 0-27 


1 31 1 


1 0.65 




(. r 


i: . 26 





POST-CHLORINATION 








C12 


1 


1 

■n 1 


RESIDUAL C12 




DATE 


Deiti. 1 Dos. 


1 1 


Free | Comb. 


Total 




1 0.52 


1 


1 


1 


0.77 


1 


1 0.55 


i: 


1 


I 


0,78 


2 


1 0.58 


1 


1 


f 


0,78 


3 


1 0.59 


{ 


I 


1 J 


a. 14 


4 


1 0,57 


1 


I 


J 


0.77 


5 


1 0,60 


1 


t 


I 


0.78 


6 


1 0.55 


1 


I 


4 


0.77 


7 


1 0.55 


t 


1 


1 


0.77 


8 


1 0.51 


1 


:| 


t 


0.73 


9 


1 0.56 


1 


1 


I 


0.75 


10 


1 0.59 


il 


1 


t 


0.73 


11 


1 0.54 


1 


1 


t 


0.77 


12 


1 0.56 


1 


1 


t 


0.79 


13 


1 0.60 


t 


1 


1 


0.78 


14 


1 0.56 


I 


i; 


I 


0.78 


15 


1 0.59 


1 


I 


1 


0.77 


16 


1 0.61 


1 


1 


1 


0.78 


17 


1 0.59 


1 


1 


1 


0.76 


Ifi 


. 1 0.56 






1l 


0.80 


19 


1 0.54 


f 


1 


1 


0.76 


20 


1 0.57 


1 


1 


1 


0.-77 


21 


1 0.57 


I 


1 


1 


0.79 


22 


1 0,56 


i 


i: 


I 


0.78 


23 


1 0,63 


( 


i 


1 


1 0,78 


24 


1 0.57 


t 


1 


1 


1 0.77 


25 


1 0.57 


1 


1 


i 


1 r . 77 


1 26 


1 0.55 


i 


1: 


I 


1 0.76 


1 27 


1 0.54 


I 


1 


1 


1 0.77 


1 28 


1 0.56 


t 


t 


1 


1 0.76 


1 29 


1 0.54 


I 


I 


1 


1 0.78 


1 30 


1 0.55 


I 


I 


t 


1 0.77 


1 31 
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TABLE 3.1: DISINFECTION PROFILE ( SEP 1985 I 



PRE-CHLORINATION 



DATE 1 C12 


1 J 


RESIDDAL 


Cl2 


i Dem . 




Dos. 


1 1 


Free Comb. 


I Total 


1 1 


0.74 


1 t 


li 


t 0.26 


2 1 


0.57 


i 


1 


1 0.26 


3 1 


0.60 




|. 


1 0.28 


4 1 


0.63 




1 


1 0.28 


5 I 


0.64 


1 1 


1 


1 0.29 


6 1 


0.60 


1 1 


1 


1 0.29 


7 I 


0.62 


1 1 


:i 


l: 0.29 


8 1 


0.64 


1 * I 


f 


t 0.28 


9 1 


0.62 


1 t 


t 


1 0.26 


10 1 


0.66 


1 I 


1: 


1 0.28 


11 1 


0,6S 


1 1 


I 


1 . 28 


12 1 


0,64 


1 1 


1 


1 0.28 


13 1 


0.65 


1 I 


1 


1 0.30 


14 1 


0.61 


1 1 


1 


1 0.30 


15 I 


0.69 


1 1 


1' 


1 0.30 


16 1 


0.60 


1 .1 


.1 


1 0.29 


n I 


0.57 


1 I 


1 


1 0.26 


18 1 


0.56 


1 I 


1 


1 0.28 


19 t 


0.58 


1 t 


*| 


1 0.28 


20 ( 


0,57 


1 t 


1 


1 0.30 


21 1 


0.56 


1 t 


1 


1 0.29 


22 1 


0.57 


1 1 


1 


1 0.31 


23 1 


0.S6 


1 1 


1 


1 0.29 


24 1 


0.62 


1 1 


1! 


1 0.27 


25 1 


0.55 


1 1 


t 


1 0.28 


26 I 


0.64 


1 I 


I 


1 0.29 


27 1 


0.61 


1 r 


:il 


1 0.27 


m 1 


0.61 


1 I 


1! 


1 0.28 


29 1 


0.61 


1 f 


1 


1 0.28 


30 I 


0.58 


1 r 


1 


1 0.29 


31 1 




1 1 


1 









POST-C HLORINAT ION 








C12 


1 


1 


RESIDUAL C12 




DATE 


Dem. 1 


Dos. 


1 1 


Free I Comb, | 


Total 




1 


0.56 


4 


t 


1 1^ 


0.77 


1 


1 


0.51 


i 


i 


f 1 


0.77 


2 


1 


0.57 


I 


1 


1 1 


0.76 


3 


J 


0.55 


>:. 


1" 


1 1 


0.77 


4 


I 


0.57 


; 


1 


1 1 


0.77 


5 


1 


0.54 


y. 


1 


1 1 


0.78 


6 


J 


0.54 


'i' 


1 


I 1 


0.77 


7 


1 


0.57 




1 


1 1 


0.76 


8 


1 


0.56 


] 


i 


■ t 1 


0.71 


9 


;l 


0.54 


; 


1 


S 1 


0,78 


10 


t 


0.60 


1 


1 


1 ]■ 


0.77 


11 


I 


0.56 


J 


1 


1 1 


0.78 


12 


1 


0.54 


i 


,j. 


I 1 


0.79 


13 


1 


0.56 


1 


i 


i 1 


0.78 


14 


I 


0.60 


1 


i 


1 . 1 


0.77 


15 


1 


0.54 


i 


1 


1 1 


0.79 


16 


1 


0.51 


■| 


1 


1 , 1 


0.76 


17 


I 


0.49 


f 


1 


i 1 


0.79 


18 


1 


0.50 


t 


J 


i 1 


0.78 


19 


1 


0.51 


I 


1 


1 1 


0.77 


20 


1 


0.49 


I 


1 


1 1 


0.76 


21 


1 


0.52 


t 


i 


1 1 


0.75 


22 


1 


0.49 


f 


I 


t 1 


0.78 


23 


1 


0.51 


t 


I 


f i 


0.76 


24 


1 


0.50 


1 


1 


t 1 


0.76 


25 


1 


0.55 


I. 


I 


1 1 


0.78 


26 


1 


0.51 


t 


1 


1 1 


0.77 


27 


1 


0.50 


[ ■• 


.1 


1 1 


0.78 


28 


1 


0.53 


I 


1 


1 1 


0.78 


29 


1 
1 


0.52 


I 
1 


1 
1 


I 1 
1 1 


0,78 


30 
31 
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TABLE 3.1: DISINFECTION PROFILE ( OCT 1985 J 



PRE'CHLORINATION 



DATE I C12 1 


1 1 RESIDUAL C12 


1 Dem. 


— — ^ 1 iinj 
Dos. 1 


1 1 


Free Comb. 


Total 


1 1 


0.61 1 


1 i 


1. 


0.2? 


2 I 


0.57 1 


1 1 


1 


0.28 


3 1 


0.60 1 


1 t 


1 


0.30 


4 1 


0.55 1 


1 ;!' 


1 


0.26 


5 1 


0.65 1 


1 i 


1 


0.30 


6 1 


0.53 1 


1 1 


1 


0.28 


1 1 


0.66 1 


1 i 


I 


0.31 


8 1 


0.61 1 


1 1 


1 


0.29 


9 1 


0.58 1 


J ii 


1 


0.28 


10 1 


0.54 1 


1 1 


( 


0.30 


11 1 


0.51 1 


1 11 


i 


0.26 


12 1 


0.63 1 


1 i 


1 


0.28 


13 1 


0.58 1 


1 1 


1 


0.29 


14 1 


0.66 1 


1 1 


1 


0.28 


15 f 


0.59 1 


1 1 


1 


, 27 


16 1 


0.60 1 


1 1 


I 


0.27 


17 1 


0,62 1 


1 1 


I 


0.28 


18 1 


0.65 1 


1 1 


t 


0.29 


19 1 


0.47 1 


1 1 


1 


0.28 


20 1 


0.70 1 


1 1 


I 


0.29 


21 1 


0.64 1 


1 1 


1 


0.28 


22 1 


0.62 1 


1 f 


i 


0.29 


23 1 


0.57 1 


1 :i 


J 


0.28 


24 1 


0.58 1 


1 i 


r 


0.26 


25 1 


0.65 1 


1 i 


i 


0.23 


26 1 


0.68 1 


1 .1 


i 


0.28 


27 1 


0.73 1 


1 1 


1 


0.29 


28 1 


0.71 1 


1 f 


f 


0.30 


29 1 


0.66 1 


1 1: 


1 


0.28 


30 1 


0.61 1 


1 1 


1 


. 29 


31 1 


0.66 1 


1 1 


1 


0.27 







POST-CHLORINATIOH 








C12 


1 


1 


RESIDUAL C12 




DATE 














Dem. 


Dos. 


1 


1 


Free | Comb. 


Total 






0.51 


1 


■:t 


I 


0.77 


1 




0.49 


1. 


1 


J 


0.78 


2 




0.49 


1 


1 


1! 


0.79 


3 




0.51 


■1 


1 


t 


0.77 


4 




0.56 


1 


r 


1 


0.77 


5 




0.50 


1' 


'1 


i 


0.76 


6 




0.51 


1 


I 


f 


0.78 


7 




0.51 


1 


i 


:| 


0.79 


8 




0.47 


1 


1; 


1 


0.77 


9 




0.47 


1 


1 


1 


0.76 


10 




0.46 


1 


1 


1 


0.76 


11 




0.62 


1 


1 


1 


0.75 


12 




0.48 


1 


i 


1i 


0.78 


13 




0.49 


J 


( 


1 


0.78 


14 




0.51 


1 


i 


1 


0.76 


15 




0.49 


1 


1 


•1 


0.76 


16 




0.55 


'1 


t 


0.77 


17 




0.52 


1 




1 


0.77 


18 




0.50 


1 




1 


0.78 


19 




0.55 


I 




1 


0.76 


20 




0.48 


i 




i 


0.75 


21 




0.52 


1 




1 


0.76 


22 




0.50 


1 




1 


0.75 


23 




0.56 


1 




1 


0.77 


24 




0.55 


'1 




I 


0.76 


25 




0.63 


il 




1 ■ 


0.78 


26 




0.61 


1 




1 


' 0.79 


27 




0.52 


1 




1 


0.77 


28 




0.54 


i 




I 


0.78 


29 




0.61 


1 




t 


0.78 


30 




0.54 


1 




1 


0.78 


31 
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TABLE 3.1: DISINFECTION PROFILE ( NOV 1985 ) 



1 1 




PRE-CHLORINATION 






1 DATE 1 Cl2 


1 1 


RESIDUAL 


C12 1 






NH3 1 S02 i 




- ^■. — _ J 


1 1 Dem. 


Dos. 




Free Comb, 


1 Total 1 


1 1 1 


0.62 




1 


1 0.29 I 


1 2 1 


0.61 




1 


1 0.26 1 


1 3 1 


0.S4 




1 


1 0.27 1 


1 4 1 


0.61 




1 


1 . 2B 1 


1 5 1 


0.65 




i 


1 0.29 1 


1 6 1 


0.70 




I 


1 0.27 1 


1 1 1 


0.70 




r 


1 0.26 1 


1 B 1 


0.66 




i 


( 6.27 1 


1 9 1 


0.87 




1 


1 0.26 1 


,1 10 1 


0.72 




1 


1 0.2e 1 


( 11 1 


0.7-4 




I 


1 . 30 1 


( 12 1 


0.58 




1 


1 0.27 1 


1 13 1 


0.59 




1 


1 0.27 1 


1 14 1 


0.62 




1 


1 0.29 1 


1 15 1 


p. €4 




1 


I 0.28 1 


1 IS 1 


0.59 




1 


1 0.28 1 


1 17 1 


0.63 




1 


1 0.28 1 


1 18 1 


0.64 




1 


1 0.28 1 


1 19 1 


0.63 




1 


1 0.28 1 


1 20 1 


0.68 




1 


1 0.28 1 


i m. \ 


0.59 




1 


1 0.27 1 


1 22 1 


0.62 




1 


1 0.28 1 


1 23 1 


0.63 




r 


1 0.28 1 


1 24 1 


0.55 




1 


1 0.291 


1 25 1 


0.60 




1 


1 0.28 1 


1 m 1 


0.64 




1 


1 0.27 1 


I 27 1 


0.49 




1 


1 0.28 1 


\ 28 1 


0.71 




1 


1 0.29 1 


1 29 1 


0.52 




1 


1 0.30 1 


1 30 1 


0.59 




1 


1 0.29 1 


T a t ] 


- 




1 











POST-CHLORINATION 










cia 




1 1 RESIDUAL 


C12 




DATE 




_-_• — ^ 




MUO 1 QrsQ 1 .._ — 










wnj J avj^ 1 .-_ — 










Dem. 1 


Dos. 


1 1 Free 1 Comb 


. 1 


Total 






1 


0.53 


1 1 1 


I 


0.77 


1 




1 


0.64 


1 1 1 


1 


0.76 


2 




1 


0,59 


1 ! I: 


I 


0.76 


3 




I 


0.53 


i: 1 1 


1 


0.76 


4 




1 


0.54 


1 1 .1 


1 


0.76 


5 




1 


0.58 


1 t J 


1 


0.75 


6 


J 


1 


0.53 


1 1 i 


1 


0.75 


7 




J 


0.60 


1 1 ] 


1 


0.78 


a 




:1 


0.74 


1 1 1 


1 


0.78 


9 




i: 


0.59 


1 1 t 


1 


0.77 


10 




! 


0,5iB 


1 1 t 


1 


0.79 


11 




1 


0.47 


1 1 1 


1 


0.78 


12 




1 


0.47 


1 1 1 


1 


0.74 


13 




1 


0.56 


1 t ,t 


1 


0.79 


14 




1 


0.54 


1 1 % 


1 


0.78 


15 




1 


0.56 


i 1 t 


i 


0.78 


16 




1 


0.58 


I 1 t 


1 


0.78 


17 




1 


0.51 


1 1 1 


1 


0.78 


18 




1 


0.56 


1 1 1 


• 1 


0.77 


19 




1 


0.50 


1 1 1 


( 


0.76 


20 




1 


0.51 


( 1 


1 


0.77 


21 




1 


0.50 


1 1 \. 


i 


0.78 


22 




1 


0.61 


1 1 


T 


0.76 


23 




1 


0.55 


1 1 I 


1 


0.78 


24 




1 


0.46 


1 ! 1 


1 


0.77 


25 




1 


0.52 


% I I 


1 


0.78 


26 




1 


0.45 


1 1 1 


1 


0.78 


27 




1 


0.47 


1 1 1 


1 


0.74 


28 




1 


0,53 


1 1 1 


|. 


0.78 


29 




1 
1 


0.47 


1 1 r 

1 1 1 


! 
1 


0.77 


30 

31 
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PRE-CHLORINATION 






DATE 1 


C12 


1 1 


RE SI DO AL 


C12 


1 De 


ra. 1 Dos. 


1 1 


Free Comb. 


1 Total 


1 1 


1 0.79 


1 i 


1 


1 0.27 


2 1 


1 0.70 




I 


1 0,28 


3 1 


1 0.65 




i 


1 0.30 


A 1 


1 0.58 




t 


1 0.27 


5 1 


1 0.60 




1 


1 0.28 


6 1 


( 0.65 




1 


1 0.27 


7 1 


1 0.57 




1 


1 0.28 


8 1 


1 0.77 




f. 


1 0.28 


9 1 


1 0.60 




1 


1 0.29 


10 1 


1 0.66 




t 


1 0.29 


11 1 


1 0.61 




1 


1 0.30 


12 1 


1 . 61 




1 


1 0.29 


13 1 


1 0.61 




■| 


1 0.27 


14 1 


1 0.63 




1 


1 0.28 


15 1 


1 0.56 




1 


1 0.27 


16 1 


1 0.69 


1 1 


1 


1 0.30 


n 1 


1 0.62 


1 1 


;i 


1 0.30 


18 1 


1 0.56 


1 t 


1 


1 0.29 


19 1 


1 0.62 


1 1 


r 


1 0.26 


20 1 


1 0.68 


1 I 


1, 


1 0.2? 


21 1 


1 0.68 


1 1 


[ 


1 0-26 


22 t 


1 0.57 


1 i 


1 


I . 28 


23 1 


1 0.67 


1 i; 


I 


1 0.28 


24 1 


1 0.69 


1 i; 


t 


1 0,29 


25 1 


1 0.64 


1 1 


! 


1 0.28 


26 1 


1 0.57 


1 1 


1 


1 0.28 


27 1 


1 0,70 


1 1 


r 


1 0.29 


28 1 


I 0.58 


1 I 


1 


1 0.28 


29 1 


( 0.64 


1 1 


l 


1 0.27 


30 1 


1 0.57 


1 1 


1 


1 0.23 


31 1 


1 0.63 


1 1 


1 


1 0.22 







POST-CHLORINATION 








C12 


1 1 


RESIDUAL C12 




DATE 


Dem. 


Dos. 


1 


1 


Free 1 Comb. 


Total 






0.49 


1 


1 


1 


0.75 


1 




0.57 


I 


i 


1 


0.77 


2 




0.53 


1 


1 


1 


0.77 


3 




0.44 


1 


1 


I 


0.76 


4 




0.59 


i 


1 


1 


0.75 


5 




0.45 


! 


1 


1 


0.77 


6 




0.52 


I: 


1 


f 


0.77 


7 




0.58 


1 


I 


1 


0.75 


8 




0.50 


1: 


I 


1 


0.78 


9 




0.55 


1? 


1 


1 


0.77 


10 




0.53 


f, 


1 


I 


0.77 


11 




0.47 


11 


I 


t 


0.76 


12 




0.52 


f 


I 


I 


0.74 


13 




0.56 


t 


I. 


1 


0.74 


14 




0.54 


1 


1 


1 


0.76 


15 




0.50 


1 


I- 


1 


0.73 


16 




0.59 


1 


If 


1 


0.74 


17 




0.55 


1 


i 


1 


0.72 


18 




0.59 


1 


f 


1 


0.74 


19 




0.66 




J 


1 


0.76 


20 




0.62 




t 


f 


0.77 


21 




0.57 




i 


1 


0.76 


22 




0.63 




t 


t 


0.78 


23 




0.60 




i 


I 


0.76 


24 




0.63 




J 


i 


0,78 


25 




0.56 




t 


1 


0.76 


26 




0.62 




1 


1 


«»» 


1 27 




0.51 




!l 


1 


1 • 78 


28 




0.60 




1 


i 


0.78 


29 




0.53 




1 


J 


0.77 


1 30 




0.56 




f 


1 


0.77 


1 31 



WATER PLANT OPTIMIZATION STUDY 
UNION WATER SYSTEM 



PAGE 



OF 



TABLE 3.1; DISINFECTION PROFILE ( JAN 1986 > 







PRE -CHLORI NAT! ON 




DATE 1 


C12 


1 1 RESIDUAL C12 


1 De 


m. 1 Dos. 


i j Free Comb. ( 


Total 


1 li 

2 1 

3 1 


1 0.49 
1 0.62 
1 0.62 


II II 

I 1 II 

II It 


0.21 
0.22 
0.23 


4 1 

5 1 

6 j 

7 1 


1 0.48 
1 0.59 
1 0.60 
1 0.59 


II II 
II II 

1 1 II: 

1 1 1 j; 


0.22 
0.23 
0.24 
0.24 


8 1 

9 1 


1 0.67 
1 0.66 


I 1 1 l 

II II 


0.23 
0.22 


10 1 


1 0.72 


II 11 


0.21 


11 1 

12 1 


1 0.55 
1 0.4B 


II II 
II 11 


0.23 
0.23 


13 1 

14 1 

15 ( 


1 0.70 
1 0.56 
1 0.55 


II II 
II II 
II II 


0.23 
0.24 

0.23 


16 1 


1 0.60 


11 II 


0.24 


17 1 


1 0.59 


II 11 


0.22 


18 1 


1 0.58 


II 11 


0.22 


19 1 


1 0.41 


II II 


0.21 


20 1 


1 . 60 


II II 


0.24 


21 1 


1 0.67 


1 1 1 1 


0.22 


22 1 


1 0.57 


II II 


0.22 


23 1 


1 . 62 


1 1 J 'h 


0,23 


24 1 


1 0.64 


1 1 j: 1 


0.23 


25 1 

26 1 


1 0.56 
1 0.46 


1 f 1 1 


0.22 
0,23 


27 1 
■28 1 

29 1 

30 1 


1 0.59 
1 0.44 
1 0.82 
1 0.53 


1 1 1 1 

1 i 1 1 

1 1 1 l: 


0.23 
0.24 
0.23 
0.23 


31 1 


1 0.60 


1 1 II 


0.23 



1 






POST-CHLORINATION 








1 
1 


C12 




1 1 
NH3 1 S02 1 ■ 
1 1 


RESIDUAL C12 




DATE 


1 

1 Dem. 1 


Dos. 


Free | Comb. 


Total 




1 ~- — 
I 


1 


0.49 




1 


0.74 


1 


i 


1 


0.50 




1 


0.7S 


2 


1 


1 


0.47 




1 


0.75 


3 


1 


1 


0.48 




1 


0.73 


4 


r 


1 


0.64 




1 


0.75 


5 


1 


1 


0.49 




1 


0.76 


6 


[ 


J 


0.49 




1 


0.75 


7 


1 


i 


0.57 




1 


0.76 


8 


1 


1 


0.53 




1 


0.77 


9 


1 


1 


0.47 




1 


0.76 


10 


I 


1 


0.58 




1 


0.77 


11 


1 


J 


0.50 


1 1 


1 


0.76 


12 


[ 


* 


0.50 


1 1 


1 


0.74 


13 


1 




0.50 


1 1 


0.74 


14 


1 


1 


0.48 


1 1 


t 


0.75 


15 


1 


\ 


0.53 


1 1 


1 


0.78 


16 


1 


;i 


0.46 


1 1 


1 


0.76 


17 


1 


T 


0,54 


1 1 


1 


0.78 


18 


i 


1 


0.45 


1 1 


1 


0.76 


19 


1 


1 


0.56 


T i 


1 


0.74 


20 


1 


1 


. 53 


1 1 


1 


0.75 


21 


1 


1 


. 51 


1 1 


1 


0.74 


22 


1 


'I 


0.52 


1 1 


i 


0.76 


23 


i- 


1 


0.48 


1 1 


1 


0,74 


24 


1 


t 


0.59 


1 1 


1 


0.76 


25 


1 


1 


0.55 


■| ( 


f 


0.75 


26 


1 


1 


OiSO 


t I 


i 


0.75 


27 


1 


::i: 


0.39 


I i 


f 


0.78 


28 


1 


1 


0,66 


t I 


1 


0.74 


29 


1 


1 


0.51 


1 1 


1 


0.78 


30 


1 


1 


0.50 


1 1 


1 


0.77 


31 



WATER PLANT OPTIMIZATIOH STUDY 
UNION WATER SYSTEM 

TABLE 3.1: DISINFECTION PROFILE ( FEB 1986 |: 



PAGE 



Of 







PRE-CHLORINATION 






DATE 


C12 . 1 


t 1 


RESIDUAL 


C12 




Dos. 1 Dem. 1 


1 1 


Free Comb. 


1 Total 


1 


0.51 1 1 


1 1 


I 


1 0,22 


2 


0.52 i 1 


1 1; 


I 


1 0.22 


3 


0.65 1 1 


1 1' 


f 


1 0.22 


4 


0.49 1 1 


1 1 


1 


1 0.22 


5 


0.56 1 1 


1 1 


i 


1 0.22 


6 


0.62 1 1 


1 1 


1 


I 0.22 


7 


0.64 1 1 


1 1 


1 


1 0.24 


8 


0.51 1 I 


1 1 


1 


1 0.21 


9 


0.46 1 1 


1 1 


1 


1 0.21 


10 


0.61 1 1 


1 1 


t 


1 0,21 


11 


0.60 1 1 


1 1 


:i. 


1 0.22 


12 


0.61 1 1 


1 1 


1 


1 0.23 


13 


0.48 1 1 


1 1 


1 


1 0.22 


14 


0.71 1 1 


1 1 


1 


1 0.22 


15 


0.61 1 1 


1 1 


1 


1 0.23 


16 


0.49 1 1 


1 1 


t 


1 0.22 


17 


0.60 1 1 


1 1 


1 


1 0.22 


18 


0.57 1 1 


1 i: 


I 


1 0.22 


19 


0.52 1 1 


1 I 


J 


1 0.22 


20 


0.61 1 1 


1 t 


1 


1 0,22 


21 


0.61 1 1 


I I 


1 


1 0.22 


22 


0.61 1 1 


t 1 


I 


1 0.23 


23 


0.55 1 1 


1 ( 


I 


1 0.23 


24 


0.58 1 1 


1 1 


1 


1 0.24 


25 


0,60 1 1 


1 1 


1 


1 0.24 


26 


0.65 1 1 


1 I 


|: 


1 0.22 


27 


0.54 1 1 


1 I 


I 


1 0.21 


28 


0>80' 1 1 


1 [ 


1, 


1 0.21 


29 




1 t 


I 




30 




1 1 


3; 




31 




1 I 


1 





POST-CHLORINATION 



C12 
Dem. I Dos. 



I 



0.51 
0.58 
0.54 
0.43 
0.49 
0.54 
0.50 
0.50 
0.51 
0.53 
0.50 
0.51 
O.SO 
0.49 
0.57 
0.52 
0.54 
0,49 
0.46 
0.53 
0.43 
0,57 
0.58 
0.49 
0.52 
0,51 
0.51 
0.54 



11 



RESIDUAL C12 



NH3 



1 S02 I 



I Free | Comb. I Total 



I 



0.77 
0.77 



76 
78 



0.76 

0.77 
0.79 
0.79 
0.77 
0.77 
0.79 
0.77 
0.76 
0.77 
0.80 
0.76 
0.76 
0.77 
o:76 
0.77 
0.76 
0,75 
0,78 
0.76 



76 
76 
77 



I 0,78 



DATE I 

I 



1 




2 




3 




4 




5 




6 




7 




8 




9 




10 




11 




12 




13 




14 




15 




16 




17 




18 




19 




20 




21 




22 




23 




24 




25 




26 




27 




28 




29 




30 




31 





WATER PLANT OPTIMIZATION STUIjlY 
ONION WATER SYSTEM 

TABLE 3.1: DISINFECTION PROFILE ( MAR 1986 ) 



PAGE 



OF 



DATE 



PRE-CHLORINATION 



1 I 

2 I 

3 I 

4 I 

5 I 

6 I 

7 i 

8 I 

9 I 

10 I 

11 1 

12 I 

13 t 

14 I 

15 1 

16 I 

17 I 

18 1 

19 I 

20 1 

21 I 

22 I 

23 I 

24 I 
25 
26 
27 
28 
29 
30 
31 



C12 
Dem. I Dos. 



0.57 
0.50 



59 
56 
62 
59 
68 
55 
55 
63 
57 
57 
61 
60 
61 
55 
54 
62 



0.56 
0.64 
0.61 



,57 
.61 
,62 
,55 
,62 



0.63 
0.55 
0.67 
0.54 
0.56 



I I RESIDUAL C12 
KH3 I 502 I 

I I Free Comb. I Total 



I 



0.23 
0.22 



23 
23 
23 
22 
22 
22 



0.22 
0.22 
0.24 
0.23 
. 23 
0.23 
0.22 
0.24 
0.22 
0.21 
0.21 
0.22 
0.25 



25 
21 
23 
22 
21 
22 



0.23 
0.23 



.23 
, 24 







POST-CHLOR INAT lOh 


' — — ' 


_ 




C12 


1 
NH3 1 S02 

1 


RESIDUAL C12 


DATE 


Dem. 1 


Dos. 


, 

Free 




Comb. I Total 




1 


0.52 


1 




. 

I 0.78 


1 


1 


0.48 


,(,: 


J 


I 0.76 


2 


1 


0.49 


1 


1 1 0.78 


3 


1 


0.50 


1 


[ I 1 0.76 


4 


1 


0.49 


It: 


L i 


1 0.78 


5 


1 


0.53 


1 


i 


1 0.77 


6 


1 


0.48 


1 I \ 


I 0.76 


7 


I 


0.48 


i 


I 


1 0.75 


6 


I 


0.56 


1 




1 0.75 


9 


1 


0.50 


1 


J 


1 0.7S 


10 


1 


0.46 


i 


i 


1 0.77 


11 


1 


0.52 


I 


k 


1 0.75 


12 


1 


0.48 


1 


■ 


1 0.78 


13 


1 


0.49 


f 


1 J 


1 0.77 


14 


1 


0.54 


t 


i 


1 0.76 


15 


•i: 


0.55 


t 1 1 


1 0.77 


16 


1 


0.47 


1 


li 


1 0.78 


17 


1 


0.50 


[ 


! 


1 0.76 


le 


1 


0.49 


r 


1 1 


1 0.76 


19 


1 


0.55 


f 


1 J 


0.75 


20 


1 


0.46 


1 


1 


1; Q.77 


21 


1 


0.53 


I 


£ 


" 0.77 


22 


1 


0.57 


I 


I 1 


" 0.76 


23 


1 


0.48 


I 


i; 


1 0.77 


24 


1 


0.51 


1 


r ] 


1 0.76 


25 


1 


0.51 


! 


■ 


1 0.76 


26 


1 


0.56 


I 


; 


1 1 0.77 


27 


1 

1 


0.41 
0.56 


I 
I 


■ 


f 0.77 
i 0.78 


28 
29 


1 


0.50 


! 


-' 


:f 0.76 


30 


1 


0.46 


1 


1 


1 0.77 


31 



WATER PLANT OPTIMIZATION STUDY 
UNION WATER SYSTEM 

TABLE 3.1: DISINFECTION PROFILE ( APR 1986 ) 



PAGE 



OF 





PRE 


-CHLORINATIQtJ 






■11 
i 1 _ 




POST-CHLORINATIOH 






DATE 




I DATE 1 


C12 1 


1 1 


RESIDUAL 


1 1 - 

C12 1 1 

_ 1 l _ 


C12 


1 1 
NHl 1 SO? 1 - 


RESIDUAL C12 






1 1 De 


1 NH3 

m. 1 Doa. 1 


1 S02 1 - 

1 1 


Free Comb. 


1 


Total 1 1 


Dem. 1 Dos. 


i>i n -} 1 ij *-/ 

1 


1 


Free | Comb. 


Total 







I 1 i 


1 0.59 1 


1 J 


i. 




0.24 1 1 


1 0.49 


1 


1 


1 


0.76 


1 




1 2 1 


j 0.54 1 


1 1 


I 




0,24 1 1 


1 0.47 


1 


1, 


1 


0.77 


2 




1 3 1 


1 0.55 1 


1 ] 


I 




0.76 1 1 


1 0.49 


\ 


1 


1 


0.81 


3 




1 4 1 


1 0.52 1 


1 J 


t 




0.23 1 1 


1 0.48 


1 


.1 


1 


0.78 


4 




1 5 1 


1 0.57 1 


1 J 


i 




0.27 1 1 


1 0.52 


1 


1 


1 


0.76 


5 




1 6 1 


1 0.61 1 


1 1 


t . 




0.26 1 1 


1 0,57 


j 


i 


1 


0.76 


6 




1 1 1 


1, 0.54 1 


1 1 


% 




0.27 1 1 


1 0.46 


i 


1 


! 


0.77 


7 




1 8 1 


1 0.62 1 


1 i 


\ 




0.26 1 1 


1 0.53 


1 


1 


\ 


0.76 


8 




1 9 I 


1 0.59 1 


1 J 


% 




0.22 II 


"I 0.51 


I 


't 


1 


0.76 


9 




1 10 1 


1 0.66 1 


1 1 


It 




0.25 1 1 


1 0.54 


1 


1 


1 


0.75 


10 




1 11 1 


1 0.66 1 


1 1 


1 




0.23 1 1 


1 0.54 


1 


I 


1 


0.75 


11 




1 12 I 


1 0.71 1 


1 1 


1 




0.26 1 1 


1 0.55 


1 




t 


0.78 


12 




1 13 I 


1 0.60 1 


1 1 


1 




0.27 II 


1 0,56 


I 




1 


0.77 


13 




1 14 t 


1 0.65 1 


1 .1 


i 




0.27 II 


1 0.49 


t 




1 


0.79 


14 




1 15 t 


1 0.64 1 


1 i 


1 




0.26 1 1 


1 0.61 


1. 




J 


0.80 


15 




1 16 1 


1 0.51 1 


1 1 


t 




0.26 II 


1 0.47 


1 




1 


0.74 


16 




1 17 1 


1 0.63 1 


1 I 


I 




0.28 1 1 


j 0.S6 


1 




1 


0.76 


17 




1 18 1 


1 0.58 1 


1 1: 


\ 




0,28 II 


1 0.47 


:i. 




1 


0.76 


18 




1 19 1 


1 0,60 1 


1 It 


t 




0.25 I ( 


1 0.54 


T 




1 


0.76 


19 




1 20 1 


1 0.65 1 


1 I 


\ 




0.25 II 


1 0.59 


t 




I: 


0.76 


20 




[ 21 1 


1 0.62 t 


1 11 


\ 




0,28 1 1 


1 0.53 


I 




ii 


0.75 


21 




1 22 1 


1 0.68 1 


1 1 


\ 




0.28 1 1 


1 0.55 


1 




i 


0.77 


22 




1 23 1 


1 0.67 1 


1 1 


I 




0,28 1 1 


1 0.54 


%.. 




t 


0.79 


23 




i 24 1 


1 0.60 1 


1 1 


1 




0.26 1 j 


1 0.57 


i 




t 


0,75 


24 




1 25 1 


1 0.57 1 


1 I 


I 




0.26 1 1 


1 0.46 


1 




1 


0.76 


25 




1 26 1 


1 , 62 1 


1 i 


1 




0.23 II 


1 0.57 


f 




1 


0.75 


26 




1 27 1 


1 0.58 1 


1 I 


I 




0.22 II 


1 0.39 


i 


\ 


i 


0.75 


27 




1 28 1 


1 0.57 1 


1 I 


1 




0.24 1 1 


1 0.48 


I 


1 


1 


0.75 


28 




1 29 1 


1 0.56 1 


1 J 


1 




0.24 1 1 


1 0.55 


it 


1 


1 


0.76 


29 




1 30 1 • 


1 0.58 1 


1 


1, 




0.26 1 1 


1 0.53 


f 


\ 


\ 


0.76 


30 




1 31 1 




\ T 


1 








f 


1 


t 




31 





WATER PLANT OPTIMIZATION STUDY 
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fiim 5 OF 



TABLE 3.1: DISINFECTION PROFILE ( HAY 1986 ) 







PRE-CHLORINATION 






1 DATE 1 


Cl2 


1 

tJH3 1 S02 

1 


1 
1 _ 


RESIDUAL Cl2 


1 1 f^e 


m . 1 Dos . 


1 


Free 


Comb, 1 Total 


I l 1 


1 0. 66 


1 


t 


1 


1 0.25 


1 2 1 


( 0.61 


1 


1 


i 


1 0.24 


1 3 1 


1 0.57 


1 


1 


i 


1 0.24 


1 4 1 


1 0.76 


1 


1 


i 


1 . 27 


1 5 1 


1 0.60 


1 


I 




1 0.27 


1 6 1 


1 0.58 


I 


1 




1 0.23 


1 1 1 


1 0.55 


1 


1: 


; 


J 0.24 


1 8 1 


1 0.62 


1 


J 


' 


1 . 24 


1 9 1 


1 0.60 


1 


1 




1 . 22 


1 10 1 


1 0,59 


i 


1 




1 0.24 


1 11 1 


1 0. 63 


I 


% 


'• 


1 0.24 


1 12 1 


1 0.58 


i 


1 


1 


1 0.24 


1 13 1 


t 0.61 


1 


1 


; 


1 0.25 


1 14 1 


t 0.55 


1 


1 


.1. 


1 0.25 


1 15 1 


1 0.57 


1 


1 


; 


1 . 23 


1 16 1 


I 0.59 


t 


,li 


; 


1 0.23 


1 17 1 


1 0.66 


t 


IP 


i 


1 0.24 


1 18 1 


1 0.62 


1 


I 


1 


1 .23 


1 19 1 


1 0.80 


1 


i 


I 


[ 1 0.24 


1 20 1 


j 0.63 


J 


I 


.; 


1 0.25 


1 21 1 


1 0.65 


i 


t 




1 0.23 


1 22 1 


1 0.66 


1 


.1 


: 


1 0.23 


1 23 1 


1 0.56 


1 


1 


J 


1 0.23 


1 24 1 


1 0.66 


1 


|: 


'i 


1 0.24 


1 25 1 


1 0.69 


1 


1 


; 


1 0.23 


1 26 1 


1 0.66 


1 


1 




1 0.22 


1 27 1 


1 0.55 


1 


1 




1 0.24 


I .2:8 1 


j 0.62 


1 


1 




1 0.25 


1 29 1 


1 0.57 


1 


1 




1 0.23 


1 30 1 


1 0.67 


1 


1 


! 


I 1 0.25 


1 31 1 


1 0.56 


1 


1 




1 0.25 



1 




POST-CHLORINATIOB 








1 

1 C12 


1 1 1 


RESIDUAL C12 




DATE 


1 Dem. 


Dos. 


1 1 


1 


Free I Comb. 


Total 




1 

1 


. 53 


1 I 


1 


1 


0.76 


I 


1 


0.58 


1 r 


1 


1 


0.76 


2 


1 


0.52 


1 t 


I 


I, 


0.74 


3 


I 


0.61 


' 1 


f 


,1 


0.73 


4 


i: 


0.48 


1 1 


1 


1 


0.77 


5 


.1; 


0.50 


1 1 


1 


I; 


0.73 


6 


t 


0.51 


1 J 


1 


j 


0.73 


7 


I 


. 51 


1 1 


1 


0.75 


d 


i 


0.53 


1 J 


1 


1 


0.74 


9 


1 


0.47 


1 .1 


1 


1 


0.74 


10 


1: 


0.62 


1 I 


% 


i 


0.75 


11 


f 


0.50 


1 J 


1 


1 


0,77 


12 


:i. 


0.56 


1 I 


It 


1 


0.74 


13 


1 


0.49 


1 J 


is 


J 


0.75 


14 


i 


0.50 


1, I 


1 


!■ 


0.76 


15 


t 


0,54 


1 1 


1 


i 


0,75 


16 


i 


0.57 


1 I 


1 


4. 


0,74 


17 


i 


0.59 


1 1 


1; 


1 


0,77 


18 


I 


0.70 


1 J 


1 


I. 


0,77 


19 


1 


0.50 


' 1 


I 


I. 


0,77 


20 


1 


0.59 


1 i 


1 


i 


0.75 


21 


1 


0.50 


1 I 


1, 


i 


0.75 


22 


1 


0.54 


1 T 


1 


I 


0.78 


23 


1 


0.59 


I I 


1 


1 


0.78 


24 


1 


0.58 


1 1 


1 


I 


0.78 


25 


1 


0.55 


1 1 


f 


1 


0.74 


26 


1 


0,49 


1 :l 


1 


i 


0.76 


27 


1 


0.54 


1 a 


I 


1 


0.78 


28 


1 


0.50 


( 1 


I 


i 


0.76 


29 


1 


0.53 


1 1 


I 


I 


0.77 


30 


1 


0,52 


1 I 


1 


1 


0.76 


31 



-5- 
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TABLE 3.1: DISINFECTION PROFILE ( JUH 1986 ) 







PRE-CHLORINATION 






DATE 1 


C12 


1 1 RESIDUAL C12 


1 De 


m. 1 Dos. 


1 1 


Free Comb. 


Total 


1 I 


1 0.63 


1 i. 


1 


0.24 


2 1 


1 0.68 


1 .1 


1 


0.23 


3 1 


1 0.60 


1 I 


I 


0.24 


4 1 


i 0.63 


1 1. 


1 


0.23 


5 I 


1 0.55 


1 I 


1 


0.24 


6 li 


1 0.70 


1 t 


I, 


0.25 


7 1 


1 0.59 


1 I 


1 


0.24 


8 1 


1 0.50 


1 ( 


I 


0.23 


9 1 


1 0.64 


1 1 


1: 


0.24 


10 1 


1 0.64 


1 I 


1 


0.25 


11 1 


i 0.58 


1 i 


1 


0.23 


12 1 


1 0.56 


1 •! 


1, 


0.24 


13 1 


1 0.63 


1 1 


1 


0.22 


14 1 


1 0.71 


I i: 


1 


0.25 


15 1 


1 0.57 


1 1 


I 


0.24 


16 j 


1 0.68 


1 1 


1 


0.24 


17 1 


1 0.67 


1 t 


1 


0.25 


IB 1 


1 0.69 


1 1 


i. 


0.25 


19 ! 


1 0.59 


1 1 


1 


■ 0.22 


20 1 


1 0.64 


1 I 


1, 


0.21 


21 1 


1 0.64 


1 1 


1 


0.24 


22 1 


1 0.69 


1 1 


:i 


0.23 


23 1 


1 0.62 


1 »■ 


;i: 


0.20 


24 1 


1 0.64 


1 I 


1 


0.22 


25 1 


1 0.70 


1 1 


if 


0.24 


26 1 


1 0.. 63 


1 1 


}| 


0.23 


27 1 


1 0,56 


1 1 


t 


0.24 


28 1 


1 0.69 




1 


0.26 


29 1 


1 0.57 




1 


0.25 


30 1 


1 0.55 




I 


0.2-7 


31 1 




1 1 


I 





"If 







POST-CHLORINATIOK 




1 




012 


1 


1 RESIDUAL C12 




DATE 






NH3 1 SC 














z 1 — 








Dem. 


Dos. 


1 


1 Free 


Comb. 


Total 






0.58 


1 


1 




0.75 


1 




0.58 


!■ 


I 




0.76 


2 




0.50 


I 


1 




0.77 


3 




0.52 


1 


1 




0.74 


4 




0.53 


1 


t 




0.76 


5 




0.55 


1 


1 




0.77 


6 




0.52 


1 


t 




0.78 


7 




0.48 


I 


r 




0.75 


8 




0.52 


\ 


i 




0.76 


9 




0.57 


.1 


1: 




0.78 


10 




0.46 


li; 


i 




0.76 


11 




0,52 


1: 


.1 




0.76 


12 




0.54 


t; 


I 




0.76 


13 




0.68 


l! 


1 




0.75 


14 


■ 


0.56 


li 


1 




0.75 


15 




0.54 


1 


I 




0.77 


16 




0.57 


1 


1 


: 


0.76 


n 




0.58 


1 


1 




0.77 


18 




0.51 


I 


1 




0.76 


19 




0.53 


i; 


1 




0.75 


20 




0.57 


1 


I 




0.74 


21 




0.56 


t 


1 


I 


0.76 


22 




0.53 


1 


f 


. 


0.74 


23 




0.55 


I 


I 


. 


0.74 


24 




0.56 


1 


1 


^ 


0.76 


25 




0.53 


1 


i 


1 


0.78 


26 




0.52 


1 


1 


I. 


0.77 


27 




0.52 


I 


1 




0.77 


28 




0.55 


1 


1 


r 


0.76 


29 




0.49 


■1 
I 


1 

1 


1 


0.74 


30 
31 
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TABLE 3.1: DISINFECTION PROFILE ( JUL 1986 ) 







PRE-CHLORINATION 






DATE 


C12 


f I 


1 


RESIDUAL 


C12 






1 mj 1 S02 1 - 










Dem. 1 Dos. 


1 1 


1 


Free Comb. 


1 Total 


1 


1 0.57 


1 1 


1 


1 


i 0.24 


2 


( 0.50 


1 \ 


1 


1 


1 0.22 


3 


1 0.59 


1 1 


r 


1 


1 0.24 


4 


i 0.59 


1 1 


1 


1 


1 0.23 


5 


1 0.58 


1 t 


t 


1 


1 0.24 


6 


1 0.57 


1 I 


i 


1 0.24 


7 


1 0.58 


1 1 


I 


I 


1 0.23 


a 


1 0.51 


1 j: 


i„ 


1 


1 0.22 


9 


1 0.57 


1 t 


1 


t 


1 0.22 


10 


1 0.56 


1 1 


1 


T 


1 0.24 


11 


1 0.61 


1 1 


1 


1 


1 0.23 


12 


1 .50 


1 1 


1 


I 


1 0.25 


13 


I 0. 67 


1 Jt 


1 


t 


1 0.27 


14 


1 0,6.1 


r 1 


I 


1 


1 0.22 


15 


1 . 62 


1 t 


1 


1 


1 0,22 


16 


1 0.62 


1 1 


[ 


1 


1 0.24 


17 


1 0.58 


1 1 


f 


1 


1 0.22 


18 


1 0.61 


1 I 


1. 


f 


1 0.24 


19 


i .57 


1 l 


1 


1 


1 0.23 


20 


1 0,61 


1 1 


1 


1 


1 0.24 


21 


1 0.64 


1 t 


i 


1 


1 0.22 


22 


1 0.64 


1 I 


1 


■1 


1 0.23 


23 


1 0.63 


1 t 


1 


t 


1 0.24 


24 


1 0.59 


1 i 


1 


1 


1 0,23 


25 


1 0.59 


1 1 


1 


1 


1 0.22 


26 


1 0.60 


1 i 


1 


|- 


1 0.21 


27 


1 0.72 


1 1 


1 


1 


1 0.23 


28 


1 0.58 


1 1 


1 


1 


1 0.25 


29 


1 0.63 


1 i: 


ti 


.4 


1 0.23 


30 


1 0,62 


1 I 


i 


1 


1 0.23 


31 


1 0.57 


1 1 


if, 


* 


1 0.23 





POST- 


-CHLORINATION 








1 ^a 


1 HHi 


I 

1 S02 


J 
1 - 


RESIDOAL C12 




DATE 1 










1 Dem. 1 Dos. 




1 


1 


Free 1 Comb. 


Total 




1 1 0.47 




1 


1 


1 


0.74 


1 1 


1 1 0.41 




I 


.1 


:i 


0.74 


2 1 


1 1 0.56 




I 


1 


1 


0.76 


3 1 


1 1 0.47 




I 


] 


1 


0.78 


4 1 


1 1 0,50 




i 


I 


I 


0.77 


5 1 


1 1 0.50 




1 


l 


1 


0,77 


6 1 


1 1 0.50 




I ' 


i 


J 


0.75 


7 1 


1 1 0.49 




I 


1 


:i 


0.76 


8 1 


1 I 0,52 




% 


1 


1 


0.75 


9 1 


1 1 0.48 




i: 


I 


1 


0.75 


10 1 


1 1 0.51 




t 


■1 


1 


0,78 


11 1 


1 1 0.55 




1 


1' 


1 


0.75 


12 1 


1 1 0.36 




t 


I 


ii. 


0.76 


la 1 


1 t 0.54 




r 


1 


1 


0.77 


14 1 


1 I 0.52 




i; 


1 


1, 


0.78 


15 1 


1 I 0,55 




I 


1 


1 


0.79 


16 1 


1 f 0.48 




1 


i 


i 


0.77 


17 1 


1 I 0.55 




1 


1 


1 


0.74 


18 1 


1 1 0.49 




i: ' 


\ 


1 


0.76 


19 1 


1 1 0.52 




J 




1 


0.76 


20 1 


t 1 0.54 




t 




1 


0,78 


21 1 


1 1 0.55 




1; 




1 


0,78 


22 1 


1 1 0.55 




( 


i 


, 1 


0.80 


23 1 


I 1 0.54 




1 


i 


1 


0.79 


24 1 


J 1 0.55 




i 


1 


J 


0,76 


25 1 


I 1 0.56 




1 


1 


1 


0.78 


26 1 


1 1 0.66 




1 


1 


1 


0.75 


27 1 


I 1 0.53 




1 


1 


I 


0.79 


m 1 


1 1 0.54 




1 


1 


1 


0.77 


29 1 


1 I 0.51 




i 


1 




0.75 


30 1 


I j . 52 




1 


t 


0.75 


31 1 
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TABLE 4.0; TSO CONTROL ALKALINITY ADJ. 
FLUORIDATION SUHMARY 



JAN 



FEB 



MAR 



APR 



ONUS 




1986 






1985 




1 




1984 






1 




1983 






mg/L 











- 




- 1 


- 









- 1 


- 










MAX. 
2.00 


MIN, 
2.00 


AVG. 
2.00 


MAX. 


1 MIN. 


1 AVG. 

- 1 

t 


I MAX. 

- 1 — — 

1: 


1 

- 1 

1 


MIN. 


1 
- I - 

1 


AVG. 


1 MAX. 
- 1 

1 


1 
- 1 • 

J 


MIN. 


1 
- 1 - 

I 


AVG. 


PAC 






KMNo4 












I 


1 


1 




1 




!!■ 


1 




■r 




Lime 












t 


1 


1 




1 




1 


1 




t, 




Soda Ash 












1 


1 


1 




1 




li 


1 




1 




F Dos. 












1 


1 


1 




1 




1 


t 




f 




F Res. 












1 


1 


1 

- 1 




1 
- 1 - 




1 

_ 1 


1 
- 1 • 




1 
- 1 - 




PAC 


2.00 


2.00 


2.00 






1 


l 


1 




1 




1 


1 




1 




KMNo4 












i 


I 


J 




1 




11 


1 




1 




Lime 












1 


I 


i; 




1 




1 


1 




1 




Soda Ash 












j 


1 


t 




I 




1 


1 




1 




F Dos. 












i 


\ 


■I 




i 




1 


i 




1 




F Res. 












1 
. 1 


_ 1 


- 1 




- 1 - 




1 
_ 1 


J 
- 1 




1 
- 1 • 




PAC 


2.00 


2.00 


2.00 






1 


1 


1 




1 




1 


1 




1 




KMNo4 












1' 


■1 


1 




* 




1 


:l 




I: 




Lime 












1^- 


1 


1 




1 




1 


1 




1 




Soda Ash 












I 


1 


J 




) 




1 


it 




]|:, 




F Dos. 












1 


t 


1 




1 




'I 


1 




1 




F Res. 












1 


1 


t 

1 




1 

- 1 




1 

_ 1 — . — 


I 
- 1 




1 
- 1 




PAC 


2.00 


2.00 


2.0O 






1 


1 


1 




1 




1 


1 




1 




KMNo4 












1 


!^ 


J 




J 




1 


J: 




1 




Lime 












1 


t 


1 




1 




,t 


1 




\ 




Soda Ash 












1 


1 


,1 




t 




1 


1' 




t 




F Dos. 












1 


i 


1 




1 




I- 


1 




t- 




F Res. 












1 


I' 


1 




1 




1 


1 




1 
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TABLE 4.0: TSO CONTROL ALKALINITY ADJ. 
FLUORIDATION SDMMARY 



( UNITS 




ia« 




1 








mm 








1 






1984 








1 
1 






1983 




1 mg/L 


MAX. 


MIN. 


AVG. 




MAX. 


1 


MIN. 


1 
1 


AVG. 


1 

1 
1 


MAX. 


1 MIN. 




AVG. 


1 
1 


MAX. 


1 

1 


MIN. 


1 AVG. 


1 PAC 


2.00 


0.50 


1.95 




3 


00 


I 

1 


1 


00 


1 


1 


71 


1 


1 


00 


1 


75 







91 


1 




1 






1 KMNo4 














1 






1 






I 
















1 
t 




4 






1 Lime 














1 






1 






1 


















i 






1 Soda Ash 














1 






1 






1 
















1 




1 






1 F Dos. 














1 






1 






1 
















it 




1 






I F Res. 














1 

1 






1 

1 






1 

1 
















I 
1 




i 
_ 1 






1 PAC 


2.00 


2.00 


2.00 




1 


50 


1 


1 


00 


1 


1 


02 


1 


1 


25 


1 


75 







81 


1 




1 






I KMN04 














1 






1 






1 
















1 




t 






1 Lime 














1 






1 






1 
















1 




1 






1 Soda Ash 














f 






1 






1 
















1 




t 






1 F Dos. 














1 






1 






1 
















1 




I 






1 F Res. 














1 






1 
1 






1 
1 
















1 
1 




1 
- 1 






1 PAC 


2.00 


2.00 


2.00 




1 


50 


1 
1 


1 


00 


1 


1 


02 


1 


2 


00 


1 


00 




1 


64 


1 




t 






1 KMNo4 














1 






1 






1 
















1 




1 






1 Lime 














I 






J. 






1 
















I 




1 






1 Soda Ash 
1 F Dos. 














1 

! 






i: 
t 






1 
1 
















1 
1 




\ 
















1 


50 


1 
1 
1 


1 


.50 


1 
1 
1 


1 


50 


1 

1 
1 


1 


25 


1 1 


25 




1 


25 


1 

1 
1 




1 

- 1 

1 






1 PAC 




1 KMNo4 














1 






1 






1 
















1 




1 






1 Lime 














1 






I 






1 
















1 




1 






1 Soda Ash 
1 F Dos, 








1 






1 

f 






1 

1 






1 

1 
















1 

1 




1 

1 






1 F Res. 








1 






X 






■f 






1 
















1 




1 







MAX 



JON 



JUL 



AOG 
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TABLE 4.0: T40 CONTROL ALKALIHITY ADJ. 
FLUORIDATION SUMMARY 



SEP 



OCT 



NOV 



DEC 






UNITS 




1986 












1985 








1 








1984 












1983 






mg/L 










--- 

















1 


— 
































MAX. 


MIN. 


AVG, 




MAX, 


1 

1 


MIN. 




AVG. 


1 
1 


MAX. 




MIN. 




AVG. 




MAX. 




MIN. 


1 
1 


AVG. 


PAC 










1 


50 


1 

1 


1.00 




1 


28 


1 

1 


1 


25 




1 


DO 


1 


16 










1 

1 




KMNo4 














I 










1 
























1 




Lime 








! 






I 










II. 
























1 




Soda Ash 








t 






I 










1 
























1 




F Dos . 








% 






't 










i 
























1 




F Res. 








1 






I 










i 
























1 












-1 








1 












1 






























1 




PAC 








1 


1 


00 


1 


0.75 







80 


1 


1 


00 




1 


00 


1 


00 










1 




KMNo4 








1 






1; 










i| 
























I 




Lime 








I 






t 










■f 
























r 




Soda Ash 








1, 






1: 










I 
























I 




F Dos. 








1 






1 










i 
























1 




F Res. 








1 

_ 1 






1 










1 

1 
























1 
1 




PAC 








1 

1 


5 


,00 


1 

1 


0.75 




4 


03 


1 

1 
























1 




KMigo4 








1 






f 










1 
























1 




Lime 








1 






Ii 










( 
























t 




Soda Ash 








1' 






I. 










t 
























t 




F Dos. 








1 






1 










1 
























1 




F Res. 








1 

^ 1 






1 

1 










1 

1 












___ 












1 
. 1 




PAC 








1 

1 


5 


00 


1 

1 


2.00 




2 


42 


1 

1 






1 


















1 
1 




KMNo4 








1 






1 










1 






:l 






■ 












1 




Lime 








1 






1 










1 






1 


















1 




Soda Ash 








1 






1 










1 






1 


















1 




F Dos. 








1 






1 










1 






1 


















1 




F Res. 








1 






1 










1 






1 


















1 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. 
FLUORIDATION PROFILE 



( MAY 1984 ) 



I DATE I PAC 
I I mg/L 

I 1 I 



I KMn04 I LIME 






SODA I NaHC03 | 



FLUORIDE 



2 I 

3 I 

4 I 

5 t 

6 1 

7 I 

8 1 

9 I 

10 I 

11 I 

12 f 

13 t 

14 t 

15 1 

16 I 

17 I 

la 1 

19 I 

20 I 

21 I 

22 I 

23 I 

24 I 

25 I 

26 ! 

27 I 

28 I 

29 I 

30 I 

31 I 



0. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 



I 
f 

i 
I 

75 I 
75 I 
75 I 
75 I 
75 I 
75 I 
00 I 
00 I 
00 I 
00 I 
00 I 
00 I 
00 I 
00 I 
00 I 
00 1 



I ASH 

I — 

I 



I 



I Dosage | Residual | 

I 1 I 

I I I 

I i I 

1 I I 

I i 

I I i 

I I I 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. 
FLUORIDATION PROFILE 



( JUN 1984 J 



1 DATE 


PAC 1 KMn04 1 


LIME 1 SODA 




mg/L 1 1 


1 ASH 




1 j 


1 


1 1 


1.00 1 1 




1 2 


1.00 1 1 




I 3 


1.00 1 1 




1 4 


0,75 1 




1 5 


0.75 1 




1 € 


0.15 \ 1 




1 7 


0.75 1 




1 8 


0.75 1 


1 


1 9 


0.75 1 




1 10 


0.75 1 




1 11 


0.75 1 




1 12 


0.75 1 




1 13 


0.75 1 




1 14 


0.75 1 




1 15 


0.75 1 




1 16 


0.75 1 




1 n 


0.75 1 




1 18 


0.75 1 




1 19 


0.75 1 




1 20 


0.75 1 




1 21 


0.75 1 




1 22 


0.75 1 




1 23 


0.75 1 




1 24 


0.75 1 




1 25 


0.75 1 




1 26 


0.75 1 




1 27 


0.75 1 




1 28 


0.75 1 




1 29 


1.25 1 




1 30 


1.25 1 




1 31 







NaHC03 I FLUORIDE | 
I Dosage I Residual | 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. 
FLUORIDATION PROFILE 



{ JUL 1984 ) 



DATE 


PAC t KMn04 I LIME 


1 SODA 


1 NaHC03 


1 


FLUORIDE 




mg/L 1 1 


1 ASH 
_ 1 


1 
_ 1 


1 Dosage I Residual 
1 1 


1 


1 1 _ 
1-25 1 1 


1 
I 


1 

I 


1 
1 


1 

J. 


2 


1.50 1 1 


1 


t 


1 


1 


3 


1.50 J I 


1 


1 


1- 


1 


4 


1.50 1 1 


I 


I 


1 


1 


5 


1.50 1 1 


f 


I 


1 


1 


6 


1.50 1 1 


I 


I 


1 


1 


7 


1.00 1 1 


1 


1 


1 


1 


8 


1.00 1 1 


[ 


;i: 


it 


1 


9 


1.00 1 1 


f 


1 


1 


1 


10 


1.00 1 1 


i: 


i 


1 


1 


11 


1.25 1 1 


1 


i 


J 


I 


12 


2.00 1 1 


1 


1 


J 


i 


13 


2.00 1 1 


1 


I 


;i: 


t 


14 


2.00 1 . 1 


1 


,i 


1 


1 


15 


2.00 1 i 


t 


1 


1 


1 


16 


2.00 1 1 


I 


1 


1 


I 


17 


2.00 1 1 


1 


i 


I 


i 


18 


2.00 1 1 


1 


;l 


1 


j 


19 


2.00 1 1 


1 


J 


1 


1 


20 


2.00 1 1 


i 


1 


1 


1 


21 


1-75 t I 


i 


I 


1 


1 


22 


1.75 1 1 


1 


*l 


i 


1 


23 


1.75 1 1 


1 


■I 


1 


1 


24 


1.75 1 1 


I 


1 


f 


1 


25 


1.75 1 1 


f 


1 


! 


I 


26 


1.75 1 1 


i 


i 


1 - 


i 


27 


1.75 I 1 


I 


1 


1 


1 


28 


1.75 1 1 


i 


t 


1 


1 


29 


1.75 1 1 


'1 


i 


1 


1 


30 


1.75 1 1 


I 


i 


T 


1 


31 


1.25 1 1 


1 


1 


1 


1 
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TABLE 4.1: T60 CONTROL, ALKALINITY ADJ. & 
FLUORIDATION PROFILE 



'( AUG 1984 ) 










■~"^^^'"^^~" 








1 DATE 


PAC 


KMn04 1 LIME 


1 SODA 


1 NaHC03 


1 


FLUORIDE 


1 


mg/L 


1 


1 ASH 




1 Dosage | Residual 


1 




1 


- 1 -^r-fV^- 




1 


— 1 


1 1 


1.25 


1 


1 




1 


1 


1 2 


1.25 


1 


1 




1 


1 


1 3 


1.25 


1 


1 




{ 


1 


1 4 


1.25 


1 


t 




[ 


\ 


I 5 


1.25 


t 


J 


I 


1 


1 


1 6 


1.25 


f 


l; 


1 


1 


1 


1 7 


1.25 


t 


I 


I 


I 


1 


1 8 


1.25 


! 


1 


I 


1 


I 


1 9 


1.25 


1 


1 


1 


1 


1 


1 10 


1.25 


1 


1 


1 


1 


1 


1 11 


1.25 


t 


1 


I 


I 


I 


1 12 


1.25 


i 


I 


1 


1 


1 


f 13 


1.25 


.J 


1 


1 


i 


1 


1 14 


1.25 


i 


i 


1 


1 


1' 


1 15 


1.25 


J 


t 


I 


1 


1 


1 16 


1.25 


r 


I 


1 


I 


1 


1 17 


1.25 


1 


t 


r* 


1 


J 


I 18 


1.25 


1 


J 


1 


1 


1 


1 19 


1.25 


1 


t 


I 


1 


1 


1 20 


1.25 


1 


1 


1 


1 


1 


1 21 


1.25 


1 


I 


1 


1 


1 


1 22 


1.25 


I 


l: 


1 


1 


f. 


I 23 


1.25 


1 


1 


ii 


I 


It 


1 24 


1.25 


i 




1 


1 


1 


1 25 


1.25 


1 




1 


1 


1 


1 26 


1.25 


1 




1 


I 


1 


1 27 


1.25 


1 




1 


i 


T 


1 28 


1.25 


I 




1 


1 


i 


1 29 


1.25 


1 




1 


1 


i 


r 30 


1.25 


1 


1 


1 


1 


1 


1 31 


1.25 


1 


1 


1 


1 


1 
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TABLE 4.1: T&C CONTROL, ALKALINITY ADJ. & 
FLUORIDATION PROFILE 



( SEP 1984 ) 



1 DATE 


PAC 1 KMn04 


I LIME 


1 SODA 




mg/L 1 




1 ASH 

_ 1 


1 1 


1.25 1 




1 


1 2 


1.25 1 




1 


1 3 


1.25 1 




1 


1 4 


1.25 1 




l 


1 5 


1.00 1 




J 


1 6 


1.00 1 




1 


1 7 


1.00 1 




1 


1 8 


1.00 1 




f 


1 9 


1.00 1 




1 


1 10 


1.00 1 




] 


1 11 


1.00 1 




I 


1 12 


1.00 1 




f 


1 13 


1.25 1 




1 


1 14 


1.25 1 




1 


I 15 


1.25 I 




1 


1 16 


1.25 1 




I 


1 n 


1.25 1 




1 


1 18 


1.25 1 




1 


1 19 


1.25 1 




•1 


1 20 


1.25 1 




1 


1 21 


1.25 1 




1 


1 22 


1.25 1 




I 


1 23 


1.25 1 




1 


1 24 


1.25 1 




1 


1 25 


1.25 1 




i 


1 26 


1.25 1 




1 


1 27 


1.25 1 




1 


1 28 


1.00 1 




1 


1 29 


1.00 1 




1 


1 30 


1.00 1 




1 


1 31 


i 




1 



I NaHC03 I FLUORIDE | 
I I Dosage 1 Residual | 

111 I 



I 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. 
FLUORIDATION PROFILE 



( OCT 1984 |; 



DATE I PAC 1 KMn04 | LIME | SODA | 
I mg/L I I I ASH I 



I 



i 



I 



NaHC03 I FLUORIDE 

I Dosage | Residual 



1 1 


1.00 


2 1 


1.00 


3 1 


1.00 


4 1 


1.00 


5 I 


1.00 


6 1 


1.00 


7 1 


1.00 


8 1 


1.00 


9 1 


1.00 


10 1 


1.00 


3.1 i 


1.00 


m I 


1.00 


IS.. ■! 


1.00 


14 1 


1.00 


15 1 


1.00 


16 I 


1.00 


17 1. 


1.00 


18 1 


1.00 


19 1 


1.00 


20 1 


1.00 


21 1 


1.00 


22 1 


1.00 


23 1 


1.00 


24 1 


1.00 


25 1 


1.00 


26 1 


1.00 


27 1 


1.00 


28 1 


1.00 


29 1 


1.00 


30 1 




31 1 





r 



1. 


1. 


1 


i 


1 


1 


1 


I 


1 


I 



I 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. 
FLUORIDATION PROFILE 



( MAY 1985 ) 



DATE 


PAC 


KMn04 1 LIME 


1 SODA 


1 NaHC03 


1 


FLUORIDE 




mg/L 




I ASH 
_ 1 


1 


1 Dosage 1 Residual 
1 ___ 


1 


1 




t 


1 

I 


1 


1 


2 


1 




I 


I 


1 


1 


3 


2 


1 


1 


». 


I 


I 


4 


2 




t 


r 


r 


r 


5 


2 




I 


1. 


1 




6 


2 




1 


I 


1 




7 


3 




1 


\ 


I 


I 


8 


3 




1 


r 


i 


1 


9 


3 




1 


\ 


1 


.1 


10 


2 




1 


t 


1 


11 


2 




1 


1 


1 


1 


12 


2 




1 


1 


I 


i 


13 


2 




1 


1 


1 


I. 


14 


2 




1 


,, 


r 


I 


15 


2 




i 




f 


r 


16 


2 




1 




1 


t 


n 


2 




I 


ifj ; ST. 


i 


1 


18 


2 




I 


1 


t 


%. 


19 


2: „ 




T 


-1 


r 


I 


20 


2 • 




J 


i i- 


1 


1 


21 


2 




1 


■i 


1 


1 


22 






J 


1 -! 


I 


1 


53 






1 


1 


1 


f 


24 






1 


1 


1 


1 


25 






r 


1 . 


! 


1 


26 






i: 


1 


1 


27 






i 


1 




i 


28 






1 


I. 




1 


29 






1 


1 




1 


30 






1 


1 




1 


31 






1 


I 


i 


f 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 
FLUORIDATION PROFILE 



( JUN 1985 ) 



.TE 


PAC 


1 KMn 


04 1 LIME 1 SODA 




mg/L 




1 1 ASH 
1 1 


1 


1 


.5 1 


1 1 
1 1 


2 




1 1 


1 1 


3 




1 1 


! I 


4 




1 1 


1 I 


5 




1 1 


1 1 


6 




1 1 


1 1 


7 




1 1 


1 1 


8 




1 1 


1 I 


9 




1 1 


1 ) 


10 




1 1 


1 1 


11 




1 1 


1 J 


12 




1 1 


1 1 


13 




1 1 


1 i 


14 




1 1 


1 1 


15 




1 1 


1 1 


16 




1 1 


1 1 


17 




1 1 


1 1 


18 




1 1 


1 1 


19 




1 1 


! 1 


20 




1 1 


i 1 


21 




1 1 


1 li 


22 




1 1 


1 1 


23 




1 1 


1 1 


24 




1 1 


t 1 


25 




1 1 


1 t 


26 




1 1 


1 J. 


27 




1 1 


1 1 


28 




1 1 


1 I 


29 




1 1 


1 1 


30 




1 1 


I 1 


31 






1 1 



NaHC03 I FLUORIDE 

I Dosage I Residual 



I 



1 
1 


1 
f 




1 




1 




1 


I 


1 




't 



) I 



I- 


1 


1 


I 


t 


1 


1 

1 


j 


1 


1 


1 


r 


1 


I 


1 


1 


J 


I 


1 


t 


1 


1 
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TABLE 4.1; T&O CONTROL, ALKALINITY ADJ. & 
FLUORIDATION PROFILE 



( JUL 1985 ) 



DATE 


PAC 1 KMn 


04 1 LIME 1 SODA 


1 NaHC03 


1 


FLUORIDE 




mg/L 1 


1 1 ASH 
1 , 1 


_ 1 


1 Dos 


age 1 Residual 


1 


1.00 1 


1 1 

1 1 


1 


I 

J: 


1 .*.— -... .- 


2 


1.00 1 


1 1 


1 


1 


1 


3 


1.00 1 


1 1 


t 


1 


1 


4 


1.00 1 


1 1 


1 


1 


1 


5 


1.00 1 


1 1 


1 


1 


I 


6 


1.00 1 


1 1 


i 


1 


1 


7 


1.00 I 


1 1 


1 




J 


8 


1.00 t 


1 1 


1 




1 


9 


1.00 1 


1 1 


1 




I 


10 


1.00 1 


1 I 


1 




1 


11 


1.00 1 


1 1 


f 




1 


12 


1.00 1 


1 1 


f 




1 


13 


1.00 1 


1 1 


I 




1 


14 


1.00 1 


1 1 


1 




1 


15 


1.00 1 


1 1 


1 




1 


16 


1.00 1 


1 i 


1 




1 


17 


1.00 \ 


1 I 


1 




I 


18 


1.00 1 


1 J 


I 




t 


19 


1.00 1 


! I 


1 




1 


20 


l.OQ 1 


1 1 


1 




1 


21 


1.00 1 


1 I 


1 




I 


22 


1.00 1 


1 I 


i 




1 


23 


1.00 1 


1 I 


.[ 




1 


24 


1.00 1 


1 t 


i 




1 


25 


1.00 ! 


1 1 


1 




J 


26 


1,00 1 


1 1 


I 




1 


27 


1.00 1 


I I 


r 




1 


28 


1.00 1 


1 1 


i 




I 


29 


1.00 1 


1 1 


t 




1 


30 


1.00 1 


1 1 


I 




i 


31 


1.50 1 


I 1 


1 


I 


1 



.:x '.. ^i. 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. 
FLUORIDATION PROFILE 



( AUG 1985 ) 



TE 


PAC 1 




mg/L 1 


1 


1.50 1 


2 


1.50 1 


3 


1.50 1 


4 


1.50 1 


5 


1.50 1 


6 


1.50 1 


7 


1.50 1 


8 


1.50 1 


9 


1.50 1 


10 


1.50 1 


11 


1.50 1 


12 


1.50 1 


13 


1.50 1 


14 


1.50 1 


15 


1.50 1 


16 


1.50 1 


17 


1.50 I 


18 


1.50 1 


19 


1.50 1 


20 


1.50 1 


21 


1.50 1 


22 


1-50 1 


23 


1.50 1 


24 


1.50 1 


25 


1.50 1 


26 


1.50 1 


27 


1.50 1 


28 


1.50 1 


29 


1.50 1 


to 


1.50 1 


31 


1.50 1 



KMn04 I LIME 



SODA I NaHC03 | FLUORIDE 
ASH I I Dosage | Residual 
I .. I I 



I 





!l 
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TABLE 4.1: TiO CONTROL, ALKALINITY ADJ. 
FLUORIDATION PROFILE 



( SEP 1985 ) 



DATE 


PAC 


1 KMn04 


1 LIME 


1 SODA 


1 NaHC03 


1 


FLUORIDE 




mg/L 


1 


1 


1 ASH 


1 


1 Dosage | Residual 


mm/m—- 




1 


- 1 


- 1 


- 1 ' 


1 


1 


1 


1.50 


1 


1 


1 


I „. 


I 


( 


2 


1.50 


t 


1 


1 


1 


1 


1 


3 


1.50 


1 


1 


1 


1 


1 


f 


4 


1.50 


1 


1 


1 


u 


I 


1 


5 


1.50 


I 


1 


1 


1 ^ 


I 


I 


6 


1.50 


1 


1 


1 


I 


1 


1 


7 


1.50 


1 


1 


1 


I 


1 


1 


8 


1.50 


1 


I 


1 


1 


1. 


1 


9 


1.50 


I 


T 


1 


1 


l; 


1 


10 


1.50 


1 


1 


1 


.1 


1 


1 


11 


1.50 


1 


I 


1 


1 


1 


1 


12 


1.50 


1 


1 


J 


1 


t 


I 


13 


1.50 


1 


1 


1 


1 


1 


t 


14 


1.50 


1 


1 


1 


1 


1 


I 


15 


1.50 


1 


1 


1 


1 


1 


1 


16 


1.50 


1 


1 


1 


1 


1 


1 


17 


1.50 


1 


1 


1 


1 


1 


1 


18 


1.00 


I 


1 


1 


t 


1 


I 


19 


1.00 


1 


1 


1 


i 


f 


I 


20 


1.00 


1 


1 


1 


1 


1 


t 


21 


1.00 


1 


J 


1 


1 


1 


T 


22 


1.00 


1 


1 


1 


1 


1 


i 


23 


1.00 


1 


1 


1 


1 


1 


I 


24 


1.00 


li 


1 


1 


1 


1 


J 


25 


1.00 


1 


1 


i 


! 


I 


r 


26 


1.00 


1 


1 


I 


i 


1 


I 


27 


1.00 


1 


1 


I 


i 


t 


1 


28 


1.00 


1 


1 


1 


1 


1 


I 


29 


1.00 


1 


1 


I 


I 


I 


I 


30 


1.00 


1 


1 


I 


r 


t 


i 


31 




1 


1 


1 


1 


1 


1 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. 

FLUORIDATION PROFILE 



( OCT 1985 ) 



I DATE 



PAC 
mg/L 



KMn04 I LIME I SODA 
I I ASH 



I NaHC03 I FLUORIDE | 
I I Dosage | Residual | 
I 1 _ I I 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



.00 
,00 
.00 
.00 
.00 



1.00 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 



75 
75 
75 



0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 
0.75 



I 





t 




)i 




1 




1 




1 




1 



I 


I. 


t 


I 


f 


1 




1) 


1 




1 


I 




1 


I 




i 


I 




I 


1. 




1 


r 




1 


1 




1 


1 




1 


1 
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TABLE 4.1: TiO CONTROL, ALKALINITY ADJ. 
FLUORIDATION PROFILE 



( NOV 1985 ) 



DATE 


PAC 1 KMn04 


LIME 1 SODA 


1 NaHC03 


1 


FLUORIDE 




rog/L 1 


1 ASH 
~~ 1 


1 
. 1 


1 Dosage 1 Residual 


1 


0.75 1 


i 


1 
I 


1 
I 


1 


2 


0.75 t 


I 


1 


i 


1 


3 


0.75 1 


1 


1 


I 


1 


4 


0.75 1 


i 


I 


1 


1 


5 


0.75 1 


i 


1 


■I 


I 


6 


3.00 1 


1 


J 


1 


I 


7 


5.00 1 


1 


1 


J 


I 


8 


5.00 1 


1 


J 


I 


1 


9 


3.00 1 


1 


r 


I 


1 


10 


3.00 1 


1 


! 


I 


t 


11 


3.00 1 


1 


1 


1 


1 


12 


5.00 1 


i 


I 


i 


1 


13 


5.00 1 


1 


(. 


1 


1 


14 


5.00 1 


1' 


I 


1 


1 


15 


5.00 1 


1 


j 


I 


1 


16 


5.00 1 


1 


1 


1 


1 


17 


5.00 1 


1 


1 


i 


t 


18 


5.00 1 


i 


I 


I 


1 


19 


5.00 1 


1 


i 


1 


1 


20 


5.00 1 


1 


1 


! 


I 


21 


5.00 1 


1 


I 


t 


1 


22 


5.00 1 


i 


i 


I 


1 


23 


5.00 1 


1 


{ 


1 


t 


24 


5.00 1 


1 


1 


f 


I 


25 


5.00 1 


1 


f 


1 


1 


26 


5.00 1 


! 


i 


't 


I 


27 


5.00 1 


I 


[ 


I 


I: 


28 


5.00 1 


i 


1 


1 


I 


29 


5.00 1 


1 


i 


I 


I 


30 


5.00 1 


i I 


1 


I 


1 


31 


1 1 


1 


1 


1 
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TABLE 4.1: T&O CONTROL, ALPLJLLINITY ADJ. & 
FLUORIDATION PROFILE 



( DEC 1985 ) 



DATE 


PAC 1 KMn04 


1 LIME 1 SODA 


1 NaHC03 


1 


FLUORIDE 




rtig/L 1 


1 t ASH 


1 

_ 1 


1 Dosage | Residual 
1 . 


1 


3.00 1 




1 

1 


1 


■ 

1 


2 


5.00 1 




1 


I 


1 


3 


5.00 1 




i 


t 


1 


4 


5.00 1 




1 


I 


1. 


5 


5.00 I 




t 


t 


1 


6 


2.00 1 




it 


i 


I 


7 


2.00 1 




1 


1 


I 


8 


2.00 1 




1 


1; 


i 


9 


2.00 1 




i 


1 


i 


10 


2.00 1 




1 


1 


1 


11 


2.00 1 




1 


1 


1 


12 


2.00 1 




1 


1 


! 


13 


2.00 1 




1 


:l 


1 


14 


2.00 1 




1 


I 


1 


15 


2.00 I 




f 


I 


I 


16 


2.00 1 




1 


1 


|i 


17 


■ 2.00 1 




1 


i 


t 


18 


2.00 1 




'i 


.'t 


I 


19 


2.00 1 




1 


1 


i 


20 


2.00 1 




1 


1 


1 


21 


2.00 1 




1 


1 


1 


22 


2.00 1 




i 


1 


1 


23 


1 2.00 1 




1 


1 


1 


24 


1 2.00 1 




1 


I 


1 


25 


1 2.00 1 




1 


1 


I 


26 


1 2.00 1 




1 




i 


27 


1 2.00 1 




1 




i: 


28 


1 2.00 1 




1 




1 


29 


1 2.00 1 




1 


1 


i: 


30 


1 2.00 1 




1 


1 


1 


31 


1 2.00 1 


1 1 


1 


1 


1 
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TABLE 4,1: T&O CONTROL, ALKALINITY ADJ. 
FLUORIDATION PROFILE 



( JAN 1986 ) 



DATE 


PAC 


KMn04 1 LIME 


1 SODA 


1 NaHC03 


1 


FLUORIDE 




mg/L 




1 ASH 
~ 1 


1 
. 1 


1 Dosage I Residual 
1 1 


1 


2.00 




1 


1 
1 


1 

1 


1 

1 


2 


2.00 




I 


1 


( 


I 


3 


2.00 




r 


I 


1 


I 


4 


2.00 




t 


I 


I 


I 


5 


2.00 




s 


1 


1 


1 


6 


2.00 




1 


I 


i 


1 


7 


2.00 




1 


1 


I 


1 


8 


2.00 




1 


1 


1 


I 


9 


2.00 




1 


J 


1 


1 


10 


2.00 




i 


1 


1 


I 


11 


2.00 




1 


J 


1 


i 


12 


2.00 




t 


r 


)- 


1 


13 


2.00 




1 


1 


I 


1 


14 


2.00 








' 


r 


15 

16 


2,00 
2.00 




' 








17 


.2.00 




t 


! 






18 


2.00 




I 


1 


1 


1 


19 


2.00 




r 


1 


k 


I 


20 


2.00 




r 


1 


1 


i 


21 


2.00 




1 


1 


] 


1 


22 


2.00 




.) 


1 


I 


1 


23 


2.00 




1 


1 


1 


I 


24 


2.00 




1. 


1 


1 


I 


25 


2.00 




\ 


1 


1 


1 


26 


2.00 




I 


1 


I 


1 


27 


2.00 




t 


i; 


I 


1 


28 


2.00 




r 


1 


I 


1 


29 


2.00 




1 


i: 


1 


1 


30 


2.00 




i 


t 


1 


1 


31 


2.00 




1 


! 


1" 


r 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. 
FLUORIDATION PROFILE 



( FEB 1986 ) 



DATE 


PAC 1 KMn04 1 


LIME 1 SODA 


1 NaHC03 


1 


FLUORIDE 




mg/L 1 1 


1 ASH 


1 
. 1 


1 Dosage 1 Residual 
1 1 


1 


2.00 1 1 




1 

1 


1 
1 


■ 

1 


2 


2.00 1 I 




t 


i 


I 


3 


2.00 1 1 




1 


1 


i 


4 


2.00 1 1 




1 


1 


1 


5 


2.00 1 1 




1 


I 


t 


6 1 


2.00 1 1 




1 


! 


J" 


7 


2.00 1 1 




1 


I 


1 


8 


2.00 1 1 




1 


1 


i 


9 


2.00 1 1 




1 


1 


1 


10 


2.00 1 1 




1 


1 


t 


11 


2.00 1 1 




1 


1 


1 


12 


2.00 1 




1 


I 


1 


13 


2.00 1 




1 


1 


t 


14 


2.00 1 




1 


1 


f 


15 


2.00 1 


) 


1 


1 


1 


16 


2.00 1 


1 


1 


1 


1 


17 


2.00 1 


i 


■1 


1 


1 


18 


2.00 1 


1 


I 


1 


:l 


19 


2.00 1 


1 


1 


1 


■1 


20 


2.00 1 


I 


i 


1 


1 


21 


2.00 1 


,|, 


1 


1 


I: 


22 


t 2.00 1 


■I 


1 


1 


1 


23 


1 2.00 1 


|: 


1: 


1 


1 


24 


1 2.00 1 


I 


1 


1 


i 


25 


1 2.00 1 


1 


t 


i 


I 


26 


1 2.00 1 


1 


1 


t 


i; 


27 


1 2.00 1 


1 


if 


I 


t 


28 


1 2.00 1 


1 


1 


I 


I. 


29 


1 1 


I 


t 


1 


I 


30 


1 1 


t 1 


I: 


( 


1 


31 


1 1 


1 


1 


1 


1 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 
FLUORIDATION PROFILE 



( MAR 1986 J 



I DATE 


PAC 
mg/L 


( KMn04 

1 

1 «^^. 


1 LIME 

1 
. 1 


1 SODA 
1 ASH 
_ 1 


1 NaHC03 

1 
_ 1 


FLUORIDE 

Dosage 1 Residual 
1 


1 1 


2.00 


1 

1 


1 

1 


1 


1 


1 

i 


1 2 


2.00 


i 


1 


1 


1 1 


1 


1 3 


2.00 


1 


I 


I 


1 1 


i ! 


1 4 


2.00 


i 


1 


1 


i i 


I t 


1 5 


2.00 


1 


1 


I 


i 1 


i r 


1 6 


2.00 


1 


i 


I 


1 \ 


t i 


1 7 


2.00 


1 


1 


1 


i ' 


t i: 


1 8 


2.00 


1 


1 


I 


1 i 


1 


1 9 


2.00 


1 


1 


1 


i 1 


t 


1 10 


2.00 


1 


1 


1 


! J 


f 


1 11 


2.00 


1 


1 


11 


% 1 


t. I 


1 12 


2.00 


1 


1 


1 


1 1 


1 


1 13 


2.00 


1 


i 


1 


1 J 


[ 1 


1 14 


2.00 


1 


1 


1 


1 


1 


1 15 


2.00 


1 


1 


1 


1 


1 


1 16 


2.00 


1 


t 


1 


1 


: J 


1 17 


2.00 


1 


1 


1 


1 3 


1 


1 18 


2.00 


1 


1 


1 


1 J 


I. 


1 19 


2.00 


1 


1 


1 


1 


1 


1 20 


2.00 


1 


1 


1 


1 i 


! 


I 21 


2.00 


1 


1 


1 


i 1 


f 1 


1 22 


2.00 


t 


1 


' 


1 


i 


1 23 


2.00 


1 


1 




t i 


i 


1 24 


2.00 


1 


1 


1 


1 J 


I I 


I 25 


2.00 


1 


:f 


1 


1 


f 


1 26 


2.00 


1 


1 


1 


1 


L i- 


1 27 


2.00 


1 


1 


1 


i: 


X 


1 28 


2.00 


1 


1 


1 


r 


i i 


1 29 


2.00 


1 


1 


1 


1 


I I 


1 30 


1 2.00 


1 


1 


1 


I 


1 i 


I 31 


1 2.00 


1 


1 


1 


1 \ 


I I 



-f4 



.Sv'fii'zffi . 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 
FLUORIDATION PROFILE 



( APR 1986 } 



DATE 


PAC 1 lOto 


04 1 LIME 1 SODA 


1 NaHC03 


1 


FLUORIDE 




mg/L 1 


1 1 ASH 


1 

. 1 _„„ 


1 Dosage | Residual 
1 1 


1 


2.00 1 




1 _„„ _ 


1 

1 


! 


2 


2.00 1 




1 


1 


1 


3 


2.00 i 




1 


1 


1 


4 


2.00 1 




1 


1 


1; 


5 


2.00 1 




t 


1 


1 


6 


2.00 1 




1 


J 


1 


7 


2.00 1 




1 


1 


1 


8 


2.00 1 




1 


f' 


1 


9 


2.00 1 




1 


» 


1 


10 


2.00 1 




I 


1 


1 


11 


2.00 1 




1 


1 


1 


12 


2.00 1 




1 


1 


1 


13 


2.00 1 




1 


1 


1 


14 


2.00 1 




1 


1 


1 


15 


2.00 1 




1 


1 


1 


16 


2.00 1 




I 


1 


1 


17 


2.00 1 




1 


11 


1 


18 


2.00 1 




1 


1 


1 


19 


2.00 1 




1 


I 


1 


20 


2.00 1 




1 


,1 


i 


21 


2.00 1 




1 


1 


I 


22 


2.00 1 




t 


1 


1 


23 


2.00 1 




1 


t 


1 


24 


2.00 1 




1 


i; 


1 


25 


2.00 1 




1 


i 


1 


26 


2.00 1 




i; 


1 


( 


27 


2.00 1 




1 


1 


i: 


28 


2.00 1 




1 *■ 


i: 


1 


29 


2.00 1 




1 


1 


( 


30 


2.00 i 




1 


1 


I 


31 






I 


( 


I 
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TABLE 4.1: TSO CONTROL, ALKALINITY ADJ. 
FLUORIDATION PROFILE 



( MAY 1966 ) 



1 DATE 


PAC 1 KMn04 


LIME 1 SODA 


1 NaHC03 


1 


FLUORIDE 




mg/L 1 


1 ASH 
1 


1 
- 1 


1 Dosage 1 ResicJual 
1 1 


1 1 


2.00 1 


! 


1 

J 


1 
1 


1 

1 


1 2 


2.00 1 


1 


t 


1 


1 


1 3 


2.00 1 


1 


I 


'I 


f 


1 4 


2.00 1 


1 


! 


I 


5 ^ 


1 5 


2.00 1 


I 


1 


,1 


ii 


1 i 


2.00 1 


1 


1 


if 

:! 


1 


1 7 


2.00 1 


[ 1 


1 


t 


1 


1 8 


2.00 1 


I 


1. 


1 


1 


1 9 


2.00 1 


1 


} 


i 


1 


1 10 


2.00 1 


i 


1 


1 


1 


1 11 


2.00 1 


i 


1 


:.i 


1 


1 12 


2.00 1 


I 1 


!f 


'■; 


1 


! 13 


2.00 1 


i 


1 


; 1. 


1 


1 14 


2.00 1 


I 


J 


'' ■ 


1 


1 15 


2,00 1 


I 


1 


. i 


I 


1 16 


2.00 1 


1 1 


1 


I 


1 


1 17 


2.00 1 


1 1 


1 =- 


I 


t . 


1 18 


2.00 1 


1 1 


1 


1 


! 


1 19 


2.00 1 


1 1 


I 


1 


1 


1 20 


2.00 1 


1 1 


1 


I 


1 


1 m 


2.00 1 


1 1 


{ 


t 


1 


1 22 


2,00 1 


1 1 


f 


1 


1 


1 23 


2.00 1 


1 1 


1 


1 


1 


1 24 


2.00 1 


1 1 


i 


1 


1 


j 25 


2.00 1 


1 . 1 


1 


i 


1 


1 26 


0.50 1 


1 1 


.1 


I 


1 


1 27 


2.00 1 


I f 


r 


1 


1 


1 28 


2.00 1 


1 1 


I 


t 


1 


1 29 


2.00 1 


1 1 


t 


1 


I 


1 30 


2.00 1 


1 I 


t 


1 


I 


1 31 


2.00 1 


1 1 


1 


i 


1 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. & 
FLUORIDATION PROFILE 



( JUN 1986 ) 



DATE 


PAC 1 KMn 


04 1 LIME 1 SODA 


1 NaHC03 


1 


FLUORIDE 




mg/L 1 


1 1 ASH 
1 1 


1 
. 1 


1 Dosage I Residual 
1 1 


1 


2.00 1 


1 1 
1 1 


1 

1 


1 

1 




2 


2.00 1 


1 1 


1 


I 




3 


2.00 1 


1 1 


I 


f 




4 


2.00 1 


1 f 


i 


1 




5 


2.00 1 


1 :l 


1 


1 




6 


2.00 1 


1 1 


1 


1 




7 


2.00 1 


1 1 


1 


1 




8 


2.00 1 






1 




9 


2.00 1 


1 J 




1 


i: 


10 


2.00 1 


1 t 


:( 


1 


1 


11 


2.00 1 


1 1 


% 


■'I 


I 


12 


2.00 1 


1 J 


1 


I ' 


1 


13 


2.00 1 


1 i 


li 


i 


1 


14 


2.00 1 


1 1 


4 


i 


1 


15 


2.00 1 


1 1 


;t: 


1 


i 


16 


2.00 1 


1 1 


1 


1 


I 


17 


2.00 1 


1 1 


f 


1 


1 


18 


2.00 1 


1 1 


i; 


1 


1 


19 


2.00 1 


1 1 


1 


|. 


f 


20 


2.00 1 


1 f 


I 


1 


i 


21 


2.00 1 


1 I 


1 


1 


1 


22 


2.00 1 


1 1 


1 


1 


1 


23 


2.00 1 


1 1 


i 


i 


1 


24 


2.00 1 


1 ■• 1' 


1 


1 


i 


25 


2.00 1 


1 1 


1 


1 


1 


26 


2.00 1 


1 1 


1 


I' 


1 


27 


2.00 1 


1 I 


I 


1 


i 


28 


2.00 1 


1 1 


i 


1 


1 


29 


2.00 1 


1 1 


I 


I 


I 


30 


2.00 I 


1 II 


T 


I 


I 


31 


1 


1 1 


1 


1 


1 
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TABLE 4.1: T&O CONTROL, ALKALINITY ADJ. 
FLUORIDATION PROFILE 



( JUL 1986 ) 



DATE 


PAC 1 KMn04 | LIME | SODA 


1 NaHCOa 


t 


FLUORIDE 




rag/L 1 1 


1 ASH 


1 

1 


1 Dosage | Residual 
1 1 


1 


2.00 1 1 


1 


1 — 

1 


1 

i 


I 


2 


2.00 1 1 


1 


1 


1 


i 


3 


2.00 1 1 


1 




1 


t 


4 


2.00 1 1 


1 




1 


1 


5 


2.00 1 1 


1 




1 


1 


6 


2.00 1 1 


I 




1 


1 


7 


2.00 1 1 


1: 




I 


1 


8 


2.00 1 1 


1 




f 


1 


9 


2.00 1 1 


1 




1 


ir 


10 


2.00 1 j 


1 




1 


1 


11 


2.00 1 1 


1 




I 


i 


12 


2.00 1 1 


1 


1 


1 


1 


13 


2.00 1 1 


f 




1 


1 


14 


2.00 1 1 " 


1 




1 


1 


15 


2.00 1 1 


1 




1 


i 


16 


2.00 I 1 


1 




1 


1 


17 


2.00 1 1 


|- 




1 


t 


18 


2.00 1 1 


f 




1 


I 


19 


2.00 1 1 


1 




if 


i 


20 


2.00 1 1 


1 




1 


1 


21 


2.00 1 1 


1 




1 


1 


22 


2.00 1 1 


1 




1 


I 


23 


2.00 1 1 


1 




1 


f 


24 


2.00 1 1 


1 




I 


f 


25 


2.00 1 1 


1 




$ 


i 


26 


2.00 1 1 


1 




1 


i; 


27 


2.00 1 1 


1 




1 


i: 


28 


2.00 1 1 


i 




1 


t 


29 


2.00 1 1 


* 

1 




1 


i: 


30 


2.00 1 1 






I 


1 


31 


2.00 1 1 


1 


r 


1 


1 



TABLE 5.0 



HPOS 



PLAMT UNION WATER SYSTEM maIER QUALITY - H-YEAR SUI«AHY ( 1983 - 1986 ) 



Page 1 







1,£6 


19_85 


19_84 


19_83 


DWSP 
DETECTION 


DRINKING 
WATER OBJ/ 


GENERAL CHEMISTRY 
































MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


LIMIT* 


GUIDELINE* 


GENERAL CHEMISTRY 
































ALKALINITY 


R 


91.5 


86.8 


88.8 


















93 


0.2 


I 


■g/L 


1 


; 


j 


li 


















82 


mg/L 




AHHONIUH TOTAL 


M 




,1 








.025 


.090 


.006 


.033 






.024 


0.05 




■9/L 


1 




' 






















■g/L 




CALCIUM 


R 


32.5 


29 


30.6 




















0.1 




■g/L 


i 


























■g/L 


j: 


CHLORIDE 

■g/L 


R 

1 


19 


10 


13.1 


; 




15 


15 


12 


15.5 






13.1 
13.5 


0.2 

■g/L 


250 
■g/L 


COLOUR TCU 


1 

1 












8.5 
1.27 


15 

A 


1 
1 


6.8 
1.6 








0.5 
TCU 


5 

TCU 


CONDUCTIVITY 

uaho/ca 


R 
t 


286 


248 


263 


; 




264 


292 


253 


266 






253 
258 


0.01 
UMHO/CM 


■ 


FIELD CHLORINE (COMBINED) 








■ 


1 


















0.1 
■9/L 




FIELD CHLORINE (FREE) 


i 


i 




1 

1 


1 
1 


















0.1 
■g/L 




FIELD CHLOHINE (TOTAL) 


n 


i 




', 


I 


















0.1 

■g/L 




FIELD PH 


M 


i 


.1 


; 1 


1 
















7.9 
7.5 


0.2 
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MPOS 
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GENERAL CHEHISTRY (Cont'd) 


19^ 


19 85 


19JA 


19_83 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


FIELD TEMPERATURE 


R 
T 






























FIELD TURBIDITY 


R 
T 




























1 FTU 


FLOOR IDE 


R 
T 


























0,01 
■9/L 


2.1 

■g/L 


HARDNESS 


R 
T 


113 


98 


107 


















114 
115 


0.5 

■g/L 


• 


MAGNESIUM 

*|/L 


R 
T 


8.6 


6.4 


7.3 




















0.05 
■9/L 


m 


NITRATE 


R 
T 


.7 


<.l 


.3 






.458 


.710 


.175 


.408 






.370 


0.05 
■9/L 


10 ag/L 
as H 


NITRITE 

■g/L 


R 

T 


.07 


-^.01 


ii.Ol 






.009 


.019 


.001 


.008 






.008 


0.005 

■g/L 


1 »3/L 
as N 


NITROGEN TOTAL KJELDAHL 

■syu 


R 
T 


.66 


.21 


.30 






.334 


.380 


.240 


.305 






D.37 


■g/L 


0.15 
■g/L * 


PH 


R 

T 






























PHOSPHORUS FILTERED REACTIVE 
■S/1, 


R 

T 


























0.01 

■g/L 





TABLE 5.0 



MTOS 



PLWir UNION WATER SYSTEM matER QUALIIY - i|-YEAR SUI«ARY ( 1983 " 1986 J 



Page 3 









19_86 




19_85 


19_84 


■« 


DWSP 
DETECTION 
LIMIT* 


OR I NK 1 NG 
WATER 08 J/ 
GUIDELINE* 


GENERAL CHEMISTRY (Cont'd) 




MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


PHOSPHORUS TOTAL 
■3/L 


R 
T 


.148 


.020 


.048 

1 






.051 


.048 


.022 


.036 






.06 


0.01 

■g/L 




SODIUM 


R 
I 


9.5 


5.4 


7.3 


' 


















0.1 
■g/L 




TOTAL SOLIDS 

■9/L 


m 
1 


■ 
1 

! 
1. 


1' 






! 
















1 

•g/L 




TURBIDITY 

FTU 


i" 


1 








■ 
















0.01 
FTU 


1 
FTU 


METALS 












; 




















ALUMINUM 

•g/L 


i 


1 






. 


j 
















0.003 
■g/L 




ARSENIC 

•g/L 


9: 


























0.001 
•9/L 


0.05 

■g/L 


BARIUM 

•g/L 


1- 


























0.001 

•g/L 


i 

■9/L 


BERYLLIUM 

•g/L 


f 


; 








} 
















0.001 

■g/L 




BORON 

»9/L 


i 


























0.02 

■g/L 


5 

■g/L 


CAWIUM 

■g/L 


1 




1 






















0.0003 
■g/L 


0.003 
■g/L 



TABLE 5.0 



HPOS 



PIAHF UNION WATER SYSTEM ^WTER QUALITY - 1-YEAR SMEARY ( 1983 - 1986 ) 



Pfge 4 



! HETALS (Cont'd) 




1986 


1985 


19 84 


19^3 


OWSP 


DRINKING 




























DETECTION 


MATER OBJ/ 






MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MfN 


AVE 


LIMIT* 


guideline' 


SELENIUM 


R 


























0.001 


0.01 


•g/L 




























■g/L 


•g/L 


SIRONTIUH 




























0.001 




■9/L 




























■g/L 




TIN 
































(no units aval labia) 




























t 




URAMIUH 




























0.002 


.02 


■g/L 




























■g/L 


■g/L t 


VANADIUM 




























0.001 




■g/L 




























■g/L 




ZINC 


'M 


























0.001 


5 


■g/L 




























■9/L 


■g/L h 


PURGEABLES 
































BENZENE 




























1 


1» 


ug/L 




























ug/L 


ug/L h 


BROMOFQRH 




























1 


350 


ug/L 




























ug/L 


ug/L ♦♦ 


CARBON TETRACHLORIDE 


R 
































1 


3 


ug/L 




























Q 





ug/L 


ug/L h 


CIILOROBENZENE 


R 


























1 


100-300 


ug/L 




























ng/L 


ng/L h* 



PLAKT 



UNION WATER SYSTEM 
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M>OS 
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PURCEABLES (Cont'd) 




19^6 


19£5 


^^M 


19^ 


DWSP 
DETECTION 


DRINKING 
WATER OBJ/ 






























MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


HIN 


AVE 


LIMIT* 


guideline' 


CHLOROD 1 BROMOME T HANE 
ug/L 


R 
T 



5 







3.5 


5 

7 



3 




4.4 




6 







2.7 




4 







3 


ug/L 


350 

ug/L +♦ 


CHLOROFORM 


R 











15 





1 











10 





2 


1 


350 


ug/L 


T 


25 


6 


17 


50 


9 


23. 


52 





32 


54 


28 


38 


ug/L 


ug/L ♦* 


1.2-DlCHLOROBENZEME 

ug/L 


f: 

1 


j 
























1 
ug/L 


100 

ug/L e 


1,3-01CHLOR06ENZENE 
ug/L 


■ 

Ti 


; 
























1 
ug/L 


100 

ug/L e 


1,4-DICHLOROBENZENE 

ug/L 


1' 


i 
























1 

ug/L 


100 

ug/L e 


OICHLOROBROHOHETHANE 
ug/L 


R 
1 




11 




4 



8.5 


8 
18 



6 




12 



23 







14 



19 



10 



13 


1 
ug/L 


350 

ug/L *+ 


1,1-DICHLOROCTHANE 
ug/L 




























1 

ug/L 




1,2-OlCHLOROETHANE 
ug/L 




1' 
























1 

ug/L 


to 

ug/L h 


1,1-DICHLOROETHVLENE 
ug/L 


f 


























1 

ug/L 


.3 

ug/L h 


T, 1 .2-DlCHLOROETHYLENE 
ug/L 


ft 
T 

1 


\ 
























1 
ug/L 
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PURGEABLES (Cant'd) 


i»a6 


1923 


19£4 


19£3 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE^ 


MAX 


MIN 


AVE 


MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


DICHLOROHE THANE 
ug/L 


R 


























5 

ug/L 


40 

ug/L c 


T,3 DlCHLOflOPROPANE 
U9/L 


1 


























1 
ug/L 




EIHYLfiENZENE 

ug/L 




























1 

ug/L 


1400 
ug/L e 


ETHYLENE 01 BROMIDE 

ug/L 


























: 






H-XYLENE 

ug/L 




























1 
ug/L 


620 

ug/L c 


0-XYLENE 

ug/L 




























1 ug/L 


620 

ug/L c 


P-XYLENE 

ug/L 




























1 

ug/L 


620 
ug/L c 


TOLUENE 

U9/L 




























1 

US/L 


TOO 

ug/L c 


1,1,2,2-TETRACHLOBOETHANE 
ug/L 




























1 
ug/L 


ug/L e 


TETRACHLORDETHYLENE 
ug/L 








































T 

ug/L 


10 

ug/L h 
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1986 


1985 




198A 




19 83 


DWSP 
DETECTION 
LIMIT* 


drinking 
water obj/ 
guideline' 


PURGEABLES (Cont'd) 




MAX 


KIN 


AVE 


MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


MAX 


HIN 


AVE 


1, T, 1-TRICHLOROETHANE 

ug/L 


R 

f 


























1 

ug/L 


1000 
ug/L c 


1,1.2-TRICHLOROETHANE 
ug/L 




























1 
ug/L 


6 

ug/L e 


TRICHLOROETHYLENE 

ug/L 


R 

t 






































1 

ug/L 


30 

ug/L h 


TOTAL TR I HALOME THANES 
ug/L 


R 


























3 
ug/L' 


350 

ug/L ++ 


TRIFLUOROCHLOROTOLUENE 
ug/L 


R 

f 


























1 
ug/L 


,' ' 


ORCANOCHLORINES 




' 




























ALORIN 

ng/L 




























1 
ng/L 


700 

ng/L ** 


ALPHA BHC 

ng/L 


R 
T 


























1 
ng/L 


700 

ng/L c 

1 


ALPHA CHLOROANE 

i>g/L 


m 
1 


























2 

ng/L 


760 
ng/L *** 


BETA BHC 

mi 


R 
T 


























1 
ng/L 


300 

ng/L c 


OIELDRIH 

ng/L 


R 
T 


























2 

ng/L 


700 

ng/L ** 
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ORCANOCHLORENES (Cont'd) 




19^6 


19_85 


I9_84 


19gJ 


DWSP 
DETECTION 


DRINKING 
WATER 08J/ 
































MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


LIMIT* 


GUIDELINE* 


ENDRIN 


R 


























4 


200 


rtg/L 


T 


























ng/L 


ng/L 


GA»*4A CHLORDANE 


■ i 


























2 


70ft 


ng/L 


T 


























ng/L 


ng/L *** 


HEPTACHLOR EPOXIDE 


R 


























1 


3000 ♦♦+ 


ng/L 


T 


























ng/L 


ng/L 


HEPTACHLOR 


R 


























1 


3000 


ng/L 


T 


























ng/L 


ng/L ++* 


HEXACHLOROBENZENE 


R 


























1 


10 


ng/L 


T 


























ng/L 


ng/L h 


HEXACHLOROaUT AO 1 ENE 


R 




























i 


ug/L 


T 


























i ■ 


HEXACHLOftOETHANE 


R 


























1 


19000 


ng/L 


T 


























ng/L 


ng/L e 


LINDANE 


R 


























1 


'iv 


ng/L 


T 


























ng/L 


ng/L 


METHOXYCHLOR 


R 


























5 


100000 


ng/L 


T 


























ng/L 


ng/L 


HI REX 


R 


























5 




ng/L 


T 


























ng/L 
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ORGANOCHLORINES {Cont'd) 




,9_86 


,9_85 


1,84 


1983 


OWSP 


DRINKING 




























DETECTION 


WATER OBJ/ 






MAX 


HtN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


LIMIT* 


guideline' 


OCTACHLOROSTYRENE 


R 


























T 




ng/L 




























ng/L 




O,P-00f 




























5 


30000 


ng/L 




























ng/L 


ng/L d 


OXYCHLORDANE 




























2 




ng/L 




























ng/L 




PCB TOTAL 




























20 


3000 


ng/L 




























ng/L 


ng/L t 


PENIACHLOROBEHZENE 




























T 


7U000 


ng/L 




























ng/L 


ng/L e 


P,P-DDO 




























5 


d 


ng/L 




























ng/L 




P,P-DDE 




























1 


d 


ng/L 




























ng/L 




P,P-DOT 




























5 


d 


ng/L 




























ng/L 




1,2,3,I)-TETRACHL0R0BENZENE 




























1 




ng/L 




























ng/L 




1,2.3,5-TETRACHLOROBENZENE 




























1 




ng/L 




























ng/L 





PLANT 



UNION WATER SYSTEM 
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ORGANOCHLORINES (Cont'd) 




1,_86 


1985 


1984 


1983 


DWSP 
DETECTION 


DRINKING 
WATER OBJ/ 






























MAX 


HIN 


AVE 


MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


LIMIT* 


GUIDELINE^ 


1,2,4,5-TETRACHLOROBEN2ENE 


R 


























1 


38000 


og/L 




























ng/L 


ng/L e 


THIODAN 1 




























2 


74000 


ng/L 

1 




























ng/L 


ng/L ea 


1 
THIODAN II 




























4 


711000 


ng/L 




























ng/L 


ng/L ea 


thiooam sulphate 




























<l 




na/L 




























ng/L 




TOXAPHENE 
































(no unlti ava||at»l«) 
































1 , 2. 3-tlllCHLOtlOBEHZENE 




























5 


TOOOO 


ng/l. 




























ng/L 


ng/L y 


1,2«<l-TRICHLOROBEK2ENE 




























5 


15000 


ng/L 




























ng/L 


ng/L y 


i , 3,5-TRlCHL0ftOBEN2E«E 




























5 


lOOOO 


ng/L 




























ng/L 


ng/L y 


2,3,6-TRlCMLOROtOLUEKE; 




























5 




ng/L 




























ng/L 




2,4.5-TRICHLOROTOLUENE 




























5 


10000 


ng/L 




























ng/L 


ng/L g 
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Page 11 







19_86 


1985 


1984 


1983 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
WA1ER OBJ/ 
GUIDELINE^ 


TRIAZINES 




MAX 


MIH 


AVE 


MAX 


M[N 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


TRIAZINES 




























■i 




2,6,A-TR1CHL0R0T0LUENE 
«g/L 


a 

t 


( 


J 






















5 
ng/L 


; 


ALACHLOR 


R 


Z50 


2-50 


-i50 
























ng/L 


T 






























AHE TRINE 

ng/L 


R 
T 


-^50 


Z50 


Z.50 




















50 
ng/L 




ATRATONE 


R 


130 


/.50 


^50 
























ng/L 


T 


J 




























ATRAZIKE 

ng/L 


R 

T 


2440 


ii.50 


219 




















50 
ng/L 


46000 
ng/L 1 


BLAOEX 

ng/L 


R 
1 


215 


-^100 


115 


1 


















100 
ng/L 


10000 

ng/L 1 


HETOLACHLOR 


R 


^500 


^500 


^500 
























ng/L 


T 






























PBOMETONE 

ng/L 


R 
1 


70 


Z.50 


^50 




















50 
ng/L 




PROHETRYNE 

ng/L 


R 
I 


/50 


-d50 


Z.50 


!■ 


















50 
ng/L 


1000 
ng/L 1 


PR0PA21NE 

ng/L 


R 
T 


^50 


Z50 


^50 




















50 
ng/L 
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TRIAZINES (Cont'd) 



SENCOR 



SIHAZINE 



ng/L 



ng/L 
SPECIAL PESTICIDES 



2,t-D 



ng/L 



2.4-0 BUTYRIC ACID 
ng/L 



OICAHBA 



ng/L 



PCNTACHLOROPKENOL 
ng/L 



PICLORAH 



ng/L 



2,4-0 PROPIONIC ACIO 
ng/L 



SILVEX 



2,4,5-T 



ng/L 



ng/L 



19 86 



MAX 



4100 



il50 



MIN 



^.100 



^50 



AVE 



ZIOO 



-^50 



19 85 



MAX 



HIN 



AVE 



19 84 



MAX 



MIN 



AVE 



1983 



MAX 



MIN 



AVE 



DMSP 
DETECTION 
LIMIT* 



100 
ng/L 

50 
ng/L 



DRINKINC 
WATER OBJ/ 
GUIDELINE* 



10000 
ng/L 



100 


100000 


ng/L 


ng/L 


200 


1S000 


ng/L 


ng/L t 


100 


87000 


ng/L 


ng/L 1 


50 


10000 


ng/L 


ng/L h 


100 




ng/L 




100 




ng/L 




50 


10000 


ng/L 


ng/L 


50 




ng/L 





a^.li^Ja v.: 
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19j6 


1985 


1984 


19 8_3 


DWSP 
DETECTION 
LIMIT* 


DRINKING 
WATER OBJ/ 
GUIDELINE* 


SPECIAL PESTICIDES (Cont'd) 




MAX 


MIN 


AVE 


MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


MAX 


HIN 


AVE 


2,3,1,5-TETRACHLOROPHENOl 
ng/L 


f; 


























50 
ng/L 




2,3,5,6-TETRACHLOROPHENOL 
ng/L 


i 


i 
























50 
ng/L 




2,3,1-TRlCHLOROPHEMOL 
ng/L 


f 


























100 
ng/L 




2,<*,5-lRICMLOROPHENOL 
ng/L 


* 

* 


' 
























50 
ng/L 




2,4,6-TRICIILOROPHENOL 
ng/L 


1 

f 


























50 
ng/L 


10000 
ng/L h 


ORGANOPHOSPHOROUS PESTICIDES 


























50 
ng/L 


1M0O0 
ng/L 


0IA2IH0N 

ng/L 


DICHLOROVOS 

i»i/L 


« 






























DURSBAN 


i 








: 




















., 


ETHION 

ng/L 


i 
t 




























1 


GUTHION 


1 




























t 


ng/L 


T 































TABLE 5,0 



M>OS 



PUHt UNION WATER SYSTEM hajer guALlTY - fl-VEAR SIMURV ( 1983 - 1986 J 



P«ge It 



ORGANOPHOSPHOROUS PESTICIDES (Cont'd) 


19_86 


19§5 


1984 


1983 


DWSP 
DETECIION 


DRINKING 
WATER OBJ/ 




























KAX 


HIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


LIMIT* 


GUIDELINE* 


HALATHION R 






























ns/t- T 






























HETHYLPARATHION R 


























50 


7000 


nfl/L T 


























ng/L 


r»g/L 


HETHVLIRITHION R 






























ng/L T 






























MEVINPHOS R 




























: 


ng/l I 






























PARATHION R 


























SO 


35000 


ng/L T 


























ng/L 


ng/L 


PHORBATE R 






























ng/L I 






























RELDAN R 






























ng/L 1 




























1 


RONNEL R 






























ng/i I 






























MASS SPEC. 






























DI-H'BUTYL PHTHALATE R 


























0.1 


34000 


ug/L T 


























ug/L 


ug/L e 


5 


























1 

i- 
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MASS SPEC. (Cont'd) 


1986 


198_5 


19 84 


1913 


OWSP 
DETECTION 
LIMIT* 


DRINKING 
MATER OBJ/ 
GUIDELINE* 


MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


N-DICHLOROH£THYL£NE- 
PEKTACHLOROANALINE 




























0.1 

ug/L 




OIPHENYL ETHER 

ug/L 


1 

f 








, 


















0.1 
ug/L 




FLUORANTHENE 

ug/L 


1 








; 


















0.1 
ug/L 




NEXACHLOROPROPENE 


ft 
1 


; 
























0.1 
ug/L 




METHYL PHENANTHRENE 

ug/L 


i 
t 


I ! 
























0.1 

ug/L 




NAPHTHALENE 

ug/L 


1 




1 






1 
















0.1 

ug/L 




PENTACHLOROBUTAOIENE 






!■ 




; 


















0.1 

ug/L 




PENTACHLOROPROPANE 

mm 






■ 




i 


















0.1 
ug/L 




PENTACHLOROPROPENE 


Mi 
^1 


























0.1 
ug/L 




PYRENE 

ug/L 






■ 




i 


1 
















0.1 
ug/L 
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HASS SPEC. (Cont'd) 




1,86 


1985 


1984 


1983 


DWSP 


DRINKING 




























DETECTION 


WATER OBJ/ 






MAX 


HIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


LIMIT* 


GUIDELINE^ 


TETRACHLORBUTANE 


R 


























0.1 




ug/L 


T 


























ug/L 




TElRACHtOROBIPHEKYL 


R 


























0.1 




ug/L 


T 


























ug/L 




BACTERIA 




( 




























RAW WATER: 
































TOTAL COLtFOKH HF 


R 






























TOTAL COL I FORM BKGD 


R 






























FECAL COL 1 FORM HF 


R 


























a 


0/0.1 


count/IOOnL 






























■L 


STANDARD PLATE COUNT HF 


« 





























500 


count/aL 
































TREATED WATER: 
































PRESENT/ABSENT TEST 


T 




























i 


TOTM. COL 1 FORM BACKGROUND HF 


T 


























6 


OWOO 


count/ IOOhL 






























Bacti 


FECAL COLIfORH MF 


T 





























ODWO 


count/TOOBL 






























BactI 




























1 



PLAMT 
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BACTERIA (Cont'd) 


19J.6 


T9^5 


19_84 


19j3 


DWSP 
DETECTION 
LIMIT* 


drinking 
water obj/ 
guideline' 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


MAX 


MIN 


AVE 


TREATED WATER: (Cont'd} 
































STANDARD PLATE COUNT HF 
count/100«L 


f 








ii 


















I 


1 


IF PRESENT/ABSENT TEST POSITIVE! 
































COLlfORH P/A 
FECAL COL I FORM P/A 


11 

f 






1 

1 
1 


1 


















1 
1 




E. COLl P/A 
































AROMONAS P/A 






; 


■1 




















1 


1 


STAPH. AUREUS P/A 


i 

tl 






1 
1 


1, 
1 

\ 


















s 





*ir other than DWSP Detection Ltxlt 
A0106A/eal 



WATER PLANT OPTIMIZATION STUDY PAGE 1 OF 

UNION WATER SYSTEM 

TABLE 6.0: ALGAE COUNT 



NO DATA AVAILABLE 



WATER PLANT OPTIMIZATION STUDY 
UNION WATER SYSTEM 

TABLE 7.0: BACTERIOLOGICAL TESTING 



1983 



PAGE 1 OF 4 



JAN 



FEB 



MAR 



APR 



MAY 



JON 



JUL 



AUG 



SEP 



OCT 



NOV 



DEC 



1 TOTAL COLI 1 FECAL COLI 1 FECAL STREP 


|A|B|C|D|A|E|F|G|A|H|I|J 

Rl |0|0| 1 101 1 1 (0|0| 
T I 1 1 1 1 1 1 1 1 ) 1 1 

R 1 1 1 1 1 1 1 1 1 I, 1 10 

T 1 1 1 1 1 1 i 1 1 } J 1 

Rl lOIOI 1 lOIOI 1 JOIOIO 

Rl lOIOI 1 lOIOI 1 jOIOI 
T 1 1 1 1 1 1 1 1 1 1 1 1 

Rl (OjOl 1 |0|0| 1 I 01 10 
T 1 1 1 1 1 1 1 1 1 1 1 1 

T 1 1 1 1 1 I 1 1 1 1 1 1 

Rl lOIOI 1 lOIOl 1 lOIOI 
TIOI 1 1 101 1 1 1 1.' ' 

T 1 8 1 1 1 15 1 1 1 1 2 1 1 1 

Rl I6I0I 1 I5I1I 1 IIIOII 

T 1 6 I 1 1 14 1 1 1 1 1 1 1 

T 1 7 1 1 I 1 6 1 1 1 1 1 1 1 

R 1 1 4 1 2 1 1 1 3 1 3 1 1 1 1 1 1 1 
T 1 6 1 1 1 i 4 1 1 1 1 1 1 1 

T 1 5 1 1 1 13 1 1 1 1 I 1 1 



ALL RESULTS ARE FOR lOOmL SAMPLES; 
TESTS CARRIED OUT AT MOE LAB, LOKDOH 
AND WINDSOR MOH LAB 

A = ABSENT 

B = 1-100 

C = 101-5000 

D = >5000 

E = 0-10 

F = 11-500 

G = >500 

H = 0-1 

I = 2-50 

J = >50 
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TABLE 7.0: BACTERIOLOGICAL TESTING 



1984 



JAN 



FEB 



MAR 



APR 



^4AY 



JON 



JUL 



AUG 



SEP 



OCT 



NOV 



DEC 



( TOTAL COLI 1 FECAL COLI 1 FECAL STREP 


|A|B|C|D|A|E|F|G|A|H|I|J 

R| |8|0| 1 leiOl 1 |3|0|0 
T|8| 1 1 |5| 1 1 1 1 1 1 

R| I5I1I 1 I5I1I 1 |0|2|0 
T|6| 1 1 141 1 1 1 1 1 1 

Rl |4|2| 1 I4I2I 1 IIIOII 
Tiei 1 1 |4| 1 t 1 1 1 1 

Rl I710IOI I7I0I 1 |2| 10 
T|7| 1 1 151 1 1 1 1 1 1 

R 1 1 6 f, 1 1 16 1 1 1 1 2 1 1 
T|6| 1 1 141 1 1 1 1 1 1 

Rl 161 1 i |6| 1 1 |0|2| 

Rl laiOj 1 |8|0| 1 I2I1I 
T|8| 1 1 151 1 1 111 1 1 

Rl |5|1| 1 |6|0|0| |1|1|0 

Rl |6|0| 1 |5|1| 1 lllll 
T 1 6 1 1 1 1 4 1 1 1 1 1 1 1 

Rt |7|0| 1 |7|0| 1 lllll 

R 1 1 5 1 1 1 1 1 12 1 1 1 1 2 1 
T|5| 1 1 141 1 1 1 1 1 1 

Rl I5I0I 1 I3I2I 1 1 1210 



ALL RESULTS ARE FOR lOOraL SAMPLES; 
TESTS CARRIED OUT AT MOE LAB, LOSDON 
AND WINDSOR MOH LAB 

A = ABSEHT 

B = 1-100 

C = 101-5000 

D = >5000 

E = 0-10 

F = 11-500 

G = >500 

H - 0-1 

I - 2-SO' 

J = >50 
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TABLE 7.0: BACTERIOLOGICAL TESTING 



1985 



PAGE 3 OF 4 



JAN 



FEB 



MAR 



APR 



MAY 



JDN 



JUL 



AUG 



SEP 



OCT 



BOV 



DEC 



.if TOTAL COLI 1 FECAL COLI 1 FECAL STREP 


|A|B|elarA|E|F|GlAlHlI|J 

Rl 1513101 I4I4I 1 101310 
TI8I0I I 15101 1 1 I 1 1 

R 1 1 « 1; i il t 13 13 1 I 1 1 1 1 1 
T 1 6 1 1 1 14 1 i 1 1 1 1 1 

Rl 14121 1 13131 1 lllll 
T16I 1 1 141 1 1 1 1 1 1 

R 1 13 14 1 1 14 13 1 1 lllll 

Rl I5I0I 1 15101 1 121010 
T 1 6 1 ,|: l; 16 1 ] 1 1 1 1 t 

Rl 1610101 16101 1 12 1010 
T 1 6 1 1 1 14! 1 1 1 1 1 1 

Rl 1612101 17111 1 I2I1I0 
T 1 8 1 1 1 15 1 1 1 1 1 1 1 

T16I 1 1 141 1 1 1 1 1 1 

Rl lllll 1 1116101 I2I0I0 
T 1 7 1 1 1 15 1 1 1 1 1 1 1 

T 1 5 1 1 1 13 1 1 1 1 1 1 1 

R 1 .i( 1 1 1 1 1 1 2 1 4 1 1 1 12 1 
T 1 6 1 1 1 14 1 1 1 1 1 1 1 

T 1 7 1 1 1 15 1 1 1 1 1 1 1 



ALL RESULTS ARE FOR lOOraL SAMPLES; 
TESTS CARRIED OPT AT MOE LAB, LONDON 
AND WINDSOR MOH LAB 

A = ABSE8T 

B = 1-100 

C = 101-5000 

D •= >5000 

E = 0-10 

F = 11-500 

G = >500 

H = 0-1 

I = 2-50 

J = >50 
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FEB 



MAR 



MAY 



aas 



JUL 



AOS 



SEP 



OCT 



NOV 



DEC 



1 TOTAL CQLI 1 FECAL COLI 1 FECAL STREP 


|A|B|C|D|A|E|F|G|A|H1I|J 


1 R 1 1 2 1 1 1 1 2 1 4 1 1 1 1 1 1 

'l' T 1 6 1 1 1 14 10 1 1 1 1 1 1 

1 ___ , 1 1 

jRj 1210! 1 1214! 1 |2|0|0 
1 T 1 6 1 1 I 1 4 1 1 1 1 1 1 1 


jRj 121 01 1 131 31 1 t m ] * ] 
jTiei 1 1 I4| 1 1 1 1 1 1 
1 1 1 1 

1 « 1 I 2 1 1 1 1 2 1 5 1 1 1 2 1 1 
i T 1 7 1 I 1 1 5 1 1 1 1 1 1 1 

1 R 1 1 1 1 1 1 1 1 1 1 5 1 1 1 1 1 1 1 

1 T 1 e 1 1 1 1 4 j 1 1 1 1 1 1 

1 ___ 1 1 1 

1 T 1 8 1 1 1 I 5 1 I \ I I I 1 

1 __. 1 1 1 -^- -— — - — — ^ 

jRI IIIIIOI 12141 1 I0I2I0 

1 T 1 e 1 1 1 1 4 1 1 1 1 1 1 1 

1 ___ 1 1 — — 1 

1 T 1 1 1 1 1 1 1 1 1 1 1 1 
1 __. 1 1 — 1 

1 R 1 1 1 1 1 1 1 1 1 1 1 1 

ITjOl 1 1 |0| 1 1 1 1 1 1 

[ ___ 1 1 — 1 — ^- 

|R| lOjOjOj lOIOIOj 1 jOjO 

ITIOl 1 1 101 1 1 1 1 1 1 

1 ___ 1 1 1 

IRl |0|0| 1 lOIOI 1 I |0| 
1 T 1 1 1 1 10 1 1 1 1 ! 1 I 

ITIOl I 1 1 1 1 1 1 1 1 1 



ALL RESULTS AKE FOR lOOmL SAMPLES; 
TESTS CARRIED OUT AT MOE LAB, LONDON 
AND WINDSOR MOH LAB 

A - ABSENT 
B = 1-100 
C = 101-5000 
D = >5000 
E = 0-10 
F = 11-500 
G = >500 
H = 0-1 
I = 2-50 
J = >50 



WATER PLANT OPTIMIZATION STODY 
ONION WATER SYSTEM 

TABLE 8.0: ALERT LEVELS (DISTRIBDTION SYSTEM) 



DATE 



PARAMETER 



I MEASURED PARAMETER I GUIDELINE LIMIT I 



1. 
f 
i 
} 
I 
I 
J 
I 
I 

1 
I 
I 

! 
I 
1 
1 
I 
I 
1 

■i 



No data available. 



WATER PLANT OPTIMIZATION STUDY 
UNION WATER SYSTEM 

TABLE 8.1: ALERT LEVELS (TREATED WATER AT PLANT) 



I DATE I PARAMETER I MEASURED PARAMETER | GUIDELINE LIMIT | 

, I 

1 1 4 I J 

ft I i 1 

t t I II 

t I I i i 

i I I 1 i 

It i 1 « 

It I 't 1 

,f j I I 1 

I I i I i 

t I 1 i 1 

I t t I i 

II t I I 
II i 1 J 
I I f • 1 i 
ft ! t I 

I I i I i 

II t I i 
t 1 i I I 
i I I 1 . . i 

I I t 1 ! 

t 1 I 1 J 

II 1^1 1 

II f I i 

I I, f I I 
t t i I I 
i ,i t I I 
t t i f ■ I 

II I I I 
_^.>._ 1 

No data available. 
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VATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE Page 1 



Purpose 

To review the present condtttohS 4nd determine an optimum treatment 
strate^ for contaminant removal at the plant, with emphasis on 
particulate materials and disinfection processes. 

Work Tasks 



1 Receive an information package from the MOE. Review the 
information provided and meet with the MOE staff, if required, to 
discuss the project. 

i. Document the quality and quantity of raw and treated waters. 

t* Define the present treatment processes and operating procedures. 
Prepare a progress report on Works Tasks 1-3 for the Project 
Cooaittee. 

# Assess the methods of efficient particulate removal which would 
utilize the present major capital works of the plant. Evaluate 
the particulate removal efficiency and sensitivity of operation, 
assuming optimum performance of the plant. 

I* Assess current disinfection practices and possible improvement 
methods . 

I* Describe possible short and long-term process modifications to 
obtain optimum disinfection and contaminant removal. 

J^ Prepare a draft report for the project connittee's review. 

8. Prepare the final report* 
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WATER PLANT OPTIMIZATION STUDY . 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 1 ^^'^^ ^ 



1. 



DISCUSS THE PROJECT. 

Eleacnts of Work 

(»\ Receive an Information package from the HOE concerning the plant 
^^ JnS the study This package includes a general terms of 

reference a general table of contents for organizing the study in 
nlnner cons- i stent with other plant reports the WPOS reporting 

?abTes and a copy of Ontario Drinking Water Objectives. 

(h^ Review the information and prepare for a seeting to initiate the 
^^ Jorion the project, including preparation of a schedule of 
ioanpower and staff committaents. 

(r\ Meet with the MOE to discuss the available data the terms of 

^^ ?l?erence, and the project staff and work schedule. If a 

cVnZTtlli is carrying out wre that one study it «ay not be 
neces a?y to »eet with the M06 at the start of each study. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TE RMS OF REFERENCE - WORK TASK NO. 2 Page 3 

2. OOCUMEMT THE QUALITY AHO QUANTITY QF RAW AND TREATED WATERS. 

Eleaents of Work 

(a) Prepare a -otvthly sunmary of ^t\mm, "ini-u-. and »>'«;. ^j^^^^^JJ 
for the last three consecutive years (Table 1.0). Address any 
discrepancies which exist between raw and treated flow rates. 

(b) Based on the above, briefly review and tabulate for the last three 
years, the monthly maximua. ■inimun, and average per capita flow 
for the total population served by the plant (Table 1.1). Compare 
the plant data with typical per capita flows for the local region. 
Iridicate major consumers who may influence the figures. 

(c) Document the methods of measuring the raw and treated water flow 
rates. 

fd) Sunnarize, for the last three consecutive years, where available, 
the raw and treated water; turbidity, colour, residua aluminum/ 
Iron pH temperature and treatment chemical dosages (other than 
disinfection and fluoridation). The suwnary should indicate the 
monthly daily average and aaximum and mininum day (Tahie Z.OJ. 

For the same three year period, tabulate also the diily average 
for the typical seasonal months of January, April. Ju'y ^"a 
October as well as other months in which problems with particulate 
removal occurred (Tables 2). Document enough data to define and 
evaluate those probl^as. 

Record other data, such as particulate counting, suspended solids, 
and algae counting (Table 5.0) which could reflect on particulate 
removal efficiency. 

Document the source and methods u sed in determining all 
information 

A comparison should be made between the plant and outside 
laboratory information to ascertain the relative validity of the 
data For plant data, emphasis should be given to plant 
laboratory tests rather than continuous process control 
instruments. 

(e) Summarize for the last three consecutive years, where available 
the disinfectant demand, dosages (including all disinfection 
related chemicals and residuals) for all application points 
as well as fluoridation dosage and residual. The sunwary should 
indicate the monthly daily average and maximum and mmmum day 
(Table 3.0). 



r)fi/0A/^7 fPFV n 



WORK TASK NO. 2 (cont'd) """^ ' 



For th. sa.. thre. year period, »""'"« 'J»S'« ^V'",^ "HZ 

Table 6. Pocu«ent enough daU to define and evaluate 
probleas. 

if) Prepare a su«»ary. based on at least three years <'^, J^^^' ^^^^^^^ 
^t; rrepar c » ^J. . quality testing data for physical, 

Document the «^...ro ^nri nethods used I n deteraininq all water 
SMrrlTHT^ nLuon and estabhsh the vahdity ol^ U.e J.La, 
comparing plant and outside laboratory data. 

(.\ T^ihnlate for the last three consecutive years, the raw and 
^^^ Ireate^ -^^^'•^^^^^^^^ ^"* information at the plant 

(Table 6). 

n».„n.ont. thft source and aethods used f or all data provided. 

(h) Document the water sampling systems (source P'f P ' ."" ^"/J^^^^^'^ij^ 
^ and si«. vertical rise velocity sampling location) used in the 
plant (similar to OWSP Questionnaire in Appendix A), 

rn Preoare a suranary of inplant testing including Test, Sampling 
^^ Poi'i^t Testing Frequency. Reporting Frequency. Testing 
Instrumentation including calibration. 

rn Tdentifv other water quality concerns, not related to particulate 
^'^ Je^ovll or disinfection, which should be considered as part of the 
assessment phase of this evaluation prograa. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 3 Page 5 



1 nPPTNE THE PRESEKT TREATMENT PROCESSES AND OPERATING PROCEDURES. 
PRe5I!^E A PROGRESS RE^ORrON WORK TASKS 1-3 (8 COPIES). FOR THE 
PROJECT COMMITTEE. 

Eleaents of Work 



(a) Where drawings are available, assemble suff dent record drawings 
^^ of a reduced sire, to document the general site If/o^^/"*^ the 

interrelationship of aajor P^^"* , ""PO"*""- , ^ til ^llt 
include a process and piping diagram (PAPD) of the plant 

operations. 

(b) Prepare a simplified block schematic of all najor plant components 
^^ Including cheaical systems and indicating design parameters. 

Appendix B is an example of the required standard schematic. 

(c) Prepare a photographic record of the plant facilities, 
illustrating all of the major plant components fnd chemica feed 

ys?e«s ^e record should include approximately 30^0 "I^^IJ^ 
fern X 12 cm) (or 10 cm x 15 a.) prints, suitably abe led. The 

progress and draft reports may include photocopies in lieu of the 

prints. 

(d) Tabulate the design parameters for all the major plant components, 
^^ with emphasis on the'process operations 1"«:1«,«^1'^/»'«»;",V! nSip 

This information, as a minimum, must be consistent -^^h th* JWSP 
Questionnaire (Appendix A) and must be confirmed and verified by 
field observations. The design parameters should be evaluated at 
design, rated and actual operational flows. 

fel Prepare a suwnary of how the plant is operated, including chemical 
dosage control, such as jar testing information, filter 
bacitwashing procedures and initiation, and pumping and flow 
control . 

ff) Document all reported and other apparent problems in plant 
operations and/or in the distribution system related to water- 
quality In addition list the health related parameters which 
exceed the Ontario Drinking Water Objectives (Table 7). 

(g) Submit 8 copies of the progress report to the Prime Consultant for 
distribution to the Project Committee. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WRK TASK MO. 4 Page 6 



A i?<;p^^ THE METHODS QF EFFICIENT PARTICULATE REMOVAL WHICH WOULD 
Innlp^SE PRESENT MAJOR C^^ WORKS OF THE PLANT. EVALUATE 

THE PARTkSutI REMOvTe^ AND SENSITIVITY Of OPERATION, 

ASSUMING OPTIMUM PERFORMANCE OF THE PUNT. 

Eleaents of Work 

A<<«^ the validUy and Implication of all infortaation relating to 
'particulate reilSva'l provided in Worl. Task. 1 and 2 with «n,phasis 
on method, metering and sampling, etc. 

Usina information provided in Work Tasks 1, 2 and 3 evaluate the 
MIn^^ Articulate removal efficiency. The basis of minimum 
Kk late re'moval sJould be 1.0 F.t.u. It should, however, be 
JtcogSized that it is desirable to strive for an operational level 
which is as low as is achievable. 

r«nH,irt an evaluation of possible optimum performance 
a?terna\ives. Includ;' jar testing using established industry 



(a) 

(b) 



(c) 



practice. 

rn^ Fwaluate the feasibility of optimum reffloval using the existing 

^^ nUnt caDitll works. This evaluation should consider the worst 

'clrewate^quamy conditions, even though field testing data may 

Solbe available during the initial phase of the study (see Work 

Task 7). 

/»-> Describe the operational procedures, management strategies, and 
^^ eqipment required for various feasible alternatives. Estimate 

chemiS dosages, level of operational expertise, and sensitivity 

of operation of the alternatives. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WRK TASK NO. 5 Page 7 



I. ASSESS CURRENT DISINFECTION PRACTICES ANO POSSIBU IMPROVEMENT 
METHODS . 

Elaients of Work 

fal As$«ss th« vilidlty and 1»pHc*tion of all Information ralating to 
^ ^ disinfection provided In Work Tasks 1. 2 and 3 -Hh emphasis on 
■ethod, Mtarln^ and sampling etc. 

(b) Using the 1nfon«at1on provided In Work Tasks 1. 2 and 3 evaluate 
the plant's ability to disinfect the water. The basis of ainlnwii 
disinfection should be to ensure a water quality as described In 
the Ontario Drinking Water Objectives. 

Conduct an evaluation of possible optimum disinfection procedures 
for the plant, with consideration also given to the reduction of 
chlorinated by-products In the treated water. 

Evaluate the feasibility of the various alternatives using the 
existing plant capital works. 

(el Assess the relative merits of the alternatives. Describe the 
operational procedures, management strategies, and equipment 
required for the feasible alternatives. Estimate chemical 
dosages, level of operational expertise, and sensitivity of 
operation for the alternatives. 



to 
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WATER PLANT OPTIMIZATION STUDY 

TERMS OF REFERENCE - WORK TASK NO. 6 Page^S 



6 DESCRIBE POSSIBtE SHORT AND LONG-TERM PROCESS MODIFICATIONS TO 
OBTAIN OPTIMUM oTsiNFECTION AND CONTAMINANT REMOVAL. 

Elcaents of Work_ 

(»\ Preoarfl i list of modifications which should be considered for 
'^ 5e?ai\ed imp ementation evaluation. Provide an estimated cost and 

pSslible schedule for imple«ntation for each of the proposed 

fflodif ications. 

It is not the purpose of this study to provide a detailed 
mDlementltion scheme for plant rehabilitation. It is. however, 
e?essarr to scope the feasible short and long-term process 

lo"?rcations required to achieve optimum disinfection and 

contaminant removals. 

(b) Incorporate (a) above in the draft report. 
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WATER PLANT OPTIMIZATION STUDY 

GENERAL TERMS OF REFERENCE - WORK TASK NO. 7 Page 9 



;t, PREPARE A DRAFT REPORT FOR THE PROJECT COMMITTEE'S REVIEW. 
(8 COPIES). 

El events of Work 

(a) The report aiust Include all infonnation for Wtirk Tasks 1-6. 

The information Bust be organized and presented in a logical and 
co-ordinated fashion. A general table of contents (Appendix C) is 
provided for organizing the material in a manner consistent with 
other plant reports. 

Submit the draft report for review by the Project Committee, 

(b) Meet with the Project Committee on site at least one week, after 
submission of the report, 

(c) Prepare a separate letter report containing r8Commendation(s) 
concerning the need for additional field testing to cover quality 
conditions not available during the period of this study. The 
Project Conmittee may decide to delay completion of the final 
report until field data can be obtained to confirm the predictions 
of performance for the worst case water conditions. 
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WATER PLANT OPTIMIZATION STUDY n 

GENERAL TERMS OF REFERENCE - WRK TASK MO. 8 Page 10 | 



it. PREPARE THE FIHAL REPORT. 
£1e«ents of torfc 

U) Conduct additional field testing If required PJ""", Jj* 
^ ^ i.ple«ervt*tions of the results with the Project Co-Htee If the 
results differ fro« the predicted performance. 

(b) Anend the report as per review coewents. Incorporating additional 
fitld data If required. 

(c^ Subiilt 25 copies of the final reports (including the colour 
photographs) to the HOE for distribution. 
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